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(57) Abstract 

The present invention relates to a novel quinoline compound represented by general formula (I) and its pfaarmaceutically acceptable 
salt, which shows a superior antibacterial activity in contrast to the known quinoline based antibacterial agents, wherein R^ represents 
hydrogen or ester forming group; R^ represents hydrogen, amino, lower alkylamino, hydroxy, lower alkoxy, mercapto. lower alkylthio or 
halogen; Z represents an amine compound having general fomnula a, (wherein, R^ r^resents hydrogen or lower alkyl; R^ and R^ are 
identical to or different from each other, and independently represent hydrogen or Ci-Ci alkyl); and X represents N or C-R^ (wherein R^ 
represents hydrogen, halogmi. hydroxy, methyl, cyano. nitro or-medioxy). 
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NOVEL QUINOLINE COMPOUND AND 
PROCESS FOR PREPARATION THEREOF 

Background of the Invention 

. Field of the Invention 

The present invention relates to a novel quinoline 
compound represented by the following general formula (I) 
which has an excellent antibacterial activity against 
gram-positive and gram-negative bacteria, particularly 
methicillin or ofloxacin resistant bacteria and also has a 
broad antibacterial spectrum and a highly improved pharma- 
cokinetic property : 



0 



20 




and its pharmaceutically acceptable salt, in which 

R^ represents hydrogen or ester forming group; 

r2 represents hydrogen, amino, lower alkylamino, hydroxy, 

lower alkoxy, mercapto, lower alkylthio or halogen; 
2 represents an amine compound having the following 

general fozmula, 



35 
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(wherein, represents hydrogen or lower alkyl; 

and R^ are identical to or different from each 
other, and independently represent hydrogen or Cj^-Cj 
alkyl) ; and 

5 X represents N or C-R^ (wherein, R^ represents hydrogen, 
halogen, hydroxy, methyl, cyano, nitro or methoxy) . 

The present invention also relates to a process for 
preparing the compound of formula (I), as defined above, 
0 and to an antibacterial composition comprising the com- 
pound of formula (I) as an active ingredient. 

Background Art 

5 The previously known quinoline based antibacterial 

agents, for example norfloxacin, pefloxacin, ofloxacin, 
ciprofloxacin, sparfloxacin, etc., show an excellent anti 
bacterial activity against gram-negative bacteria, whereas 
they have a comparatively low antibacterial activity 

0 against gram-positive ones. Especially, these early- 
stage antibacterial agents bear a problem of developing 
resistant strains. 

Recently, new quinoline based antibacterial agents 
5 having various diazabicycloamine substituents on the 7- 
position of the quinoline nucleus have been developed and 
reported, and these compounds can be exemplified as fol- 
lows. 

!> European Patent Application No. 215,650-A2 discloses a 

compound of the following general formula [A] ; 



35 
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COjR^ 



[Al 



Cj^-Cj haloalkyl, cyclopropyl, 



10 in which, 

A represents CH, CF, CCl or N; 
y . represents C^^-Cj alky 

vinyl, methoxy, N-methylamino, P-f luorophenyl, 
hydroxyphenyl, P-aminophenyl or, when A is carbon, the 
15 A and the nitrogen to which Y is attached can form 5 

or 6 menibered ring comprising oxygen and substituted 
by methyl or methylene group; * 

represents hydrogen, pharmaceutically acceptable 
positive ion or Cj^-Cg alkyl; and 
20 represents a diazabicycloalkyl group selected from the 

compounds of the following general formulas : 



25 




;CH^n 





30 





wo 96/01262 



4 



PCT/iCR9S/00084 



(wherein, n is an integer of 1 to 3, m is 1 or 2, p is 
0 or 1 and Q represents hydrogen or Cj^-Cg alkyl) . 

Eiiropean Patent Application No. 266,576-A2 discloses a 
5 compound of the following general formula [B] : 



0 



10 




15 in which, 

represents substituted or unsubstituted t-alkyl; and 
Z represents N-heterocyclic compound selected from the 
following general formulas : 

20 




25 

(wherein, represents hydrogen or alkyl, n is an 
integer of 0 to 3) . 

However, the diazabicycloamine derivatives mentioned 
30 above also do not show an improved antimicrobial activity 
compared with the early-stage antibacterial agents. 

In addition, Eturopean Patent Application No. 191,185* 
A^ discloses a compound of the following general formula 
35 [C] : 
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O 



5 




in which, 

and independently represent hydrogen or halogen; 
X"* represents a halogen; , . - 

R^, and R"' represent hydrogen or lower alkyl. 

15 

In the above literature, a compound having the follow- 
ing specific formula is mentioned as the most preferable 
compound among the compounds of the general foumula [C] ; 

20 

0 • 



25 




and it is reported that this compound shows a good pharma- 
30 cokinetic characteristics due to the appropriate harmoni- 
zation of aqueous /oily properties, high blood concentra- 
tjlon, rapid absorption at the. small intestine. 

Furthermore, European Patent Application No. 341, ASSE- 
SS discloses a compound of the following general formula 
[D] : 
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5 




10 in which, 

represents a halogen, and 

can be selected from the compoxinds of the following 
general formulas : 



15 




30 The above compound shows more improved characteristics 

in view of pharmacokinetic property and toxicity. 

Thus, on the basis of prior art as mentioned above the 
present inventors have extensively studied for a long time 
35 to develop a novel antibacterial guinoline compound. As 
a result, we have identified that a guinolone compound 
having a f luorocyclopropyl group on N-1 position and a 
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3,6-diazabicyclo[3.1.0]hexane derivative on C-7 position of 
the guinoline nucleus can exhibit a potent antibacterial 
activity against gram-positive and gran-negative strains, 
particularly Staphylococcus aureus strain as well as 
5 highly reduced toxicity in comparison to the prior guino- 
line based derivatives, and then completed the present 
invention. 

10 DISCLOSXJRE OP INVENTION 

It is an object of the present invention to provide a 
novel guinoline compound, especially a compound having a 
15 fluorocyclopropyl group on N-1 position and a 3,6-diazabi- 
cyclo[3.1.0]hexane derivative on C-7 position of guinoline 
nuclisus represented by the following general formula (I) : 

20 



0 



25 




and its pharmaceutical ly acceptable non-toxic salt in 
30 which, 

represents hydrogen or ester forming group; 
represents hydrogen, amino, lower alkylamino, hydroxy, 
lower alkoxy, mercapto, lower alkylthio or halogen; 
Z represents an amine compound having the following 
35 general formula. 
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5 




(wherein, R"^ represents hydrogen or lower alkyl; 
R* and R^ are identical to or different from each 
10 other, and independently represent hydrogen or Cj^-Cj 

alkyl) ; and 

X represents N or C-R^ (wherein, R® represents hydrogen, 
halogen, hydroxy, methyl, cyano, nitro or methoxy) . 

15 It is another object of the present invention to pro- 

vide a process for preparing the compound of formula (I) : 



0 



20 




25 

and its pharmaceutically acceptable salt, wherein R^, R^, 
Z and X are defined as previously described, characterized 
in that a 3-quinoline carboxylic ^cid derivative having 
the following general formula (II) : 

30 
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or a complex compound thereof, wherein R^, and X are 
defined as previously described and y represents a halo- 
gen, is reacted with a 3, 6-diazabicyclo[3 . l. 0]hexane 
derivative having the following general formula (III) :. 

5 

ZH m 

wherein Z is defined as previously described, in the 
presence of a base. 

It is a further object of the present invention to 
provide an antibacterial composition comprising a novel 
guinoline compound of the formula (I) according to the 
present invention as an active component together with a 
pharmaceutical ly acceptable carrier. 



10 



15 



BEST MODE FOR CARRYING OUT THE INVENTION 

20 

In one aspect, the present invention relates to a 
novel quinoline compo\ind having the following formula (I) 



30 




in whi^, 

R^ represents hydrogen or ester forming group; 
35 represents hydrogen, amino, lower alkylamino, hydroxy, 
lower alkoxy, mercapto, lower alkylthio or halogen; 
Z represents an amine compound having the following 
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general formula. 



5 




(wherein, R*^ represents hydrogen or lower alkyl; 
10 R* and R^ are identical to or different from each 

. other, and independently represent hydrogen or Cj^-Cj 
alkyl) ; and 

X represents N or C-R^ (wherein, R® represents hydrogen, 
halogen, hydroxy, methyl, cyano, nitro or methoxy) . 

15 

In the definitions for the substituents of the com- 
pound of formula (I) , the term "lower alkyl" means a 
straight or branched, saturated hydrocarbon radical having 
1 to 4 carbon atoms, for example, methyl, ethyl, n-propyl, 

20 isopropyl, n-butyl, t-butyl, etc.; the terms "lower al- 
koxy", "lower alkylamino" or "lower alkylthio" mean a 
form inwhich the lower alkyl group as mentioned above is 
connected with oxy, amino or thio group respectively; the 
term "alkenyl" means a straight or branched, unsaturated 

25 hydrocarbon radical, for example, ethenyl, propenyl, 
isopropenyl, etc.; the term "halpalkyl" means an alkyl 
group substituted with one or more halogen atoms which are 
identical to or different from each other; and the term 
"halogen" means fluorine, chlorine, bromine, iodine, etc. 

30 In addition, the term "ester forming group" defines all 
the known ester forming group comprising lower alkyl, 
cycloalkyl having 3 to 7 carbon atoms and benzyl; and the 
term "amino protecting group" defines a known amino pro- 
tecting group such as acyl, alkoxycarbony 1 , substituted 

35 sulfonyl, substituted or unsubstituted bisnzy loxycarbony 1 , 
substituted or unsubstituted benzyl, etc. 
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One preferred group of the noyel compound of formula 
(I) according to the present invention includes the com- 
pound, wherein 

represents a hydrogen; 
5 represents hydrogen or cuaino; 

Z represents an amine compound having the following 
general formula, 



10 




R5 



15 (wherein, R-^ represents hydrogen or lower alkyl; 

R^ and R^ are identical to or different from each 
other, and independently represent hydrogen or Cj^-Cj 
alkyl) ; and 

X represents N or C-R^ (wherein, R^ represents hydrogen, 
20 halogen or methoxy) • 

Typical examples of the compound of formula (I) pro- 
vided by the present invention are as follows. 

25 (1) 6,8-difluoro-l-[ (lR,2S)-2-f luoro-l-cyclopropyl]-7-{6- 
methyl-3 , 6-dia2abicyclo[3 .l»0]hexan-3-yl) -4-oxo-l, 4-dihy- 
droquinoline-3-carboxylic acid and the salt thereof; 

( 2 ) 7 - ( 3 , 6-diaz abicyclo [3.1.0] hexan-3 -y 1 ) - 6 , 8 -d i f luor o- 1 - 

t (IR, 2S) -2-f luoro-l-cyclopropyl]-4-oxo-l, 4-dihydroquinp- 
30 line-3-carboxylic acid and the salt thereof; 

(3) 6,8-difluoro-l-[ (lR,2S)-2-f luoro-l-cyclopropyl]-7-(i- 
methyl-3 , 6-diazabicyclo[3 . 1. 0]hexan-3-yl) -4-oxo-l, 4-dihy- 
droc[uinoline-3-carboxylic acid and the salt thereof; 

(4 ) 5-amino-7- ( 3 , 6-diazabicyclo [3.1.0] hexan-3 -y 1 ) -6,8- 
35 dif luoro-l-[ (IR, 2S) -2-f luoro-l-cyclopropyl] -4-oxo-l, 4- 

dihydroquinoline-3-carboxylic acid and the salt thereof; 

(5) 8-chloro-6-fluoro-l-[ (lR,2S)-2-fluoro-l-cyclopropyl]- 
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7 - ( l-methy 1-3 , 6-diazablcyclo [3.1*0] hexan-3 1 ) -4 -oxo-1 , 4 - 
dihydroquinoline-3-carboxylic acid and the salt thereof; 

(6) 8-chloro-7-(3 , 6-diazabicyclo[3 . 1. 0]hexan-3-yl) -6- 
fluoro-l-[ (lR,2S)-2-fluoro-l-cyclopropyl]-4-oxo-l,4-dihy- 

5 . droguinoline-3-carboxylic acid and the salt thereof; 

(7) 8-chloro-7- ( 3 9 6-dia2abicyclo [3.1.0] hexan-3-yl) -6- 
f luoro-1- (cis-2-f luoro-l-cyclopropyl) -4-oxo-l, 4-dihydro- 
guinoline*-3-carboxylic acid and the salt thereof; 

( 8 ) 7- ( 3 , 6-rdiazabicyclo [3.1.0] hexan-3 -y 1) -6 , 8-dif luoro-1- 
10 (cis-2-f luoro-l-cyclopropyl) -4-oxo-l , 4-dihydroguinoline- 

3-carboxylic acid and the salt thereof; 

(9) 7-(3, 6-dia2abicyclo[3 . 1. 0] hexan-3 -yl) -6-f luor6-l-(cis- 
2-f luoro-l-cyclopropyl) -4-oxo-l, 4-dihydroquinoline-3- 
carboxylic acid and the salt thereof; 

15 (10) 5-amino-7- (3 , 6-diazabicyclo[3 .1.0]hexan-3-yl) -6,8- 

dif luoro-1- (cis-2-f luoro-l-cyclopropyl) -4-oxo-l, 4 -dihydro- 
quinoline-3-carboxylic acid and the salt thereof; 

(11) 7- (3 , 6-diazabicyclo [3 . 1. 0]hexan-3-yl) -6-f luoro-1- 
[ (IR, 2S)-2-f luoro-l-cyclopropyl) -8-methoxy-4-oxo-l, 4- 

20 dihydroquinoline-3-carboxylic acid and the salt thereof; 

( 12 ) 7- ( 3 , 6-diazabicyclo [3.1.0] hexan-3 -yl) -6-f luoro-1- 
[ (IR, 2S) -2-f luoro-l-cyclopropyl) -4-oxo-l ,4-dihydro-l, 8- 
naphthyridine-3-carboxylic acid and the salt thereof. 

25 Among the compounds of formula (I) defined above, 

there exist some compounds in their optically active 
states, especially in the form of pure D isomer, pure L 
isomer or a mixture thereof, racemate, meso-isomer, dl- 
isomer, diastereomer mixture, etc. And, an additional 

.30 asymmetric carbon atom can exist in a substituent such as 
an alkyl group or in a linlcing part. Thus, the present 
invention includes all of those optical isomers of the 
compound of formula (I) and their mixtures. 

35 The compound of formula (Z) according to the present 

invention can form a pharmaceutically acceptable salt. 
The **pharmaceutically acceptable salt" herein means a 
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nontoxic acid-addition salt or a base addition salt which 
is formed with an alkali metal, an alkaline earth metal or 
an organic amine. 

5 The aforementioned salt can be prepared in the same 

reaction system during the final separation or purifica- 
tion step. And it can also be obtained by reacting the 
compound of formula (I) with an appropriate organic acid, 
an inorganic acid or a base, respectively, after final 

10 separation step. 

Typical examples of the acid-addition salt as men- 
tioned hereinabove comprise hydrochloride, hydrobromide, 
sulfate, hydrogen sulfate, formate, acetate, oxalate, 

15 valerate, oleate, palmitate, stearate, laurate, borate, 
benzoate, lactate, phosphate, p-toluenesulf onate, methane- 
sulfonate, citrate, maleate, fumarate, succinate, tarta- 
rate and ascorbate, more preferably, hydrochloride, lac- 
tate and methanesulf onate • Typical examples of the 

20 alkali metal and alkaline earth metal salt include sodium, 
potassium, calcitim and magnesiiim salt. In addition, as 
appropriate organic amines there may be mentioned N,N- 
dibenzy lethylenediamine , chloroprocaine , choline , dietha- 
nolamine, ethylenediamine, N-methylglucamine, procaine. 

25 

Hereinbelow, the present invention will be specifical- 
ly explained in view of the .process for preparing the 
compound of formula <!) and the pharmaceutical efficacy of 
that compound. 

30 

As shown in the following reaction scheme 1, the 
compound of formula (I) can be prepared by reacting a 3- 
quinoline carboxylic acid derivative of the following 
general formula (II) with a 3,6-diazabicyclo[3.1.0]hexane 
35 derivative of the following general formula (III). 
Therefore, it is another object of the present invention 
to provide a process for preparing the novel compound of 
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formula (I) : 



Reaction Scheme 1 

5 




R^, R^, Z and X are defined as previously described; and 



y represents a halogen. 

20 

The compound of formula (I) can be prepared according 
to the above reaction scheme 1, however if appropriately^ 
it can also be conveniently prepared by reacting a complex 
compound of the compound of formula (II), preferably a 
25 boron complex compound represented by following general 
formula (II-l) # with the compound of formula (III) : 



30 




(n-1) 



in which, 
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R^, X and Y are defined as previously described. 

If required, said reaction can be carried out in the 
absence of any solvent, and of course it can also be 
5 practiced in the presence of an appropriate solvent such 
as tetrahydrofuran, dimethylsulf oxide, N,N-diinethylforaa- 
mide, N,N-dimethylacetaiaide, N-methylpyrrolidone, acetoni- 
trile, water, alcohol (for example, methanol, ethanol, n- 
propanol or isopropanol) , glycolmonomethylether, pyridine, 
10 or a mixture thereof. 

in addition, since a base can facilitate the comple- 
tion of the reaction 1 by scavenging the halogenated 
hydrogen produced during the reaction, it is preferable to 

15 add a base to the reaction mixture unless the used solvent 
is basic (for example, pyridine). Conventional inorganic 
or organic bases such as alkali metal hydroxide, alkali 
metal carbonate, orgemic amine and amidine can be used in 
this reaction. In particular, it is preferable to use 

20 one or more bases selected from a group consisting of 
sodium hydroxide, potassium hydroxide, triethylamine, 
pyridine, picoline, ruthidine, l,4-diazabicyclo[2.2.2]- 
octane(DABCO) , l,8-diazabicyclo[5.4.0]undec-7-ene(DBU) , 
l,5-diazabicyclo[4.3.0]non-5-ene(DBN) or excessive amount 

25 of the amine compound of formula (III) . 

The above reaction 1 can be conducted preferably at 
the temperature of 15 to 200 <>C, more preferably at 60 to 
120 or reflux temperature of the solvent used. . 

30 

Although the reaction can be carried out for several 
days, it is advantageous to carry out for l to 24 hours, 
and conventionally, higher reaction temperature may have 
an effect of shortening the reaction time. 

35 

In this reaction, the amine compound of formula (III) 
can be used in the form of an inorganic or an organic acid 
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salt such as hydrochloride, hydrobromlde, sulfate, for- 
mate, acetate and oxalate. And, the react ant (III) is 
preferably used in an amount of 1 to 6 times equivalence 
with respect to the guinoline carboxylic acid derivative 
5 (II) . 

The compound of formula (II) used as the starting 
material in the above reaction scheme 1 is a known com-* 
pound and can be readily prepared according to a method 
10 known in the prior publication, for example European 
Patent Application Nos. 191,185-A^ and 341, 4 93 -Aj, as 
depicted in the following reaction scheme 2 . 

15 p^aetion Scheme 2 




Rl=H 

(n) 



The 2*fluorocyclopropylamine compound of formula (V) 
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used for preparing the compound of formula (II) in the 
above reaction scheme 2 can be existed as the following 
four stereochemical isomeric forms ; 



NH2 ^ 
} .TFA -TFA I .TFA A * TFA 



A.--^ A.-'F A^p* 

10 , (V-2) , (V-3) , (V-4) 



and each isomers in above nay be used in the present 
15 invention as a pure isomer or a mixture thereof. Howev- 
er, it is most preferable to use the (1R,2S) isomer of the 
formula (V-1) among them. 

In addition, said compound of formula (V-1) can be 
20 prepared according to a modified method of the known 
one(see: Tetrahedron Lett., 33(24), 3483-3486) as depicted 
in the following reaction scheme 3; 



25 Reaction Scheme 3 



HO 

30 

CH3 0 

i-^Hj J 



Ph' 

2)Cl3C-0-C-OCCJ3 

^ (V— lb) 

35 (V— la) 
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10 



15 



20 



Ph' 



(V— ^c) 



lO%Pd-C 



(V— le) 

Trifluoroaceticacid 
(TFA) 



CHFI2 



Ph 



Et22h/CH2Cl2 



CH3 0 ! 

1 




EtOAc- Hexane 
Recrystallization 



NH2 



A.- 



(V-1) 



TFA 




0/— If) 



25 According to the reaction scheme 3 which represents 

the synthesis of the compound of formula (V-1), first a.R- 
(+) -methylbenzylamine of the formula (V-la) can be reacted 
with an acetaldehyde to obtain an imine compound, which ^ is 
then reacted with bistrichloromethylcarbonate to prepare a 

30 N-vinylcarbamoylchloride of the formula (V-ib) . Thus 
prepared compound (V-lb) is treated with l-(-) -menthol to 
obtain a carbamate compound of formula (V-ic) and the N- 
vinyl group in the compound (V-lc) is reacted with carbene 
to prepare a compound of formula (V-ld) . Then, one side 

35 amino protecting group of the compound of formula (V-id) 
is removed by means of Pd-C/HCOOH to synthesize a compound 
of formula (V-le) , which is then recrystallized 3 to 5 
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tines in a mixture of ethylacetate/hexane solvents to 
obtain an optically active compound of formula (V-lf ) . 
Subsequently, the desired amine compound of formula (V-1) 
can be prepared with the isomeric purity over 97% by 
5 deprotecting the carbamate of formula (V-lf) using a 
trifluoroacetic acid. 

While, the amine compound of formula (III) used as 
another reactant for preparing the compound of foraula (I) 
10 has been disclosed in WO 92/12155 by the present inven- 
tors, and can be readily prepared according to the methods 
as depicted in the following reaction schemes 4, 5 or 6 
respectively. 

15 

Reaction Scheme 4 




NaOAc 
AC20 



(B-l) (»-2a) (III— 2b) 



25 




(III-3) (W-4a) (IB— 4b) 



35 
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(lo-s) (0,) 

10 

in the above reaction scheme 4, 

R represents an amino protecting group which can be 

removed by acid or base hydrolysis, or hydrogenolysis; 
and 

15 R"', R^ and R^ are defined as previously described. 



According to the reaction scheme 4, an maleic anhy- 
dride compound (III-l) as a starting material is reacted 
with benzylamine or substituted derivative thereof to 

20 obtain a maleaminic acid compound (IZI-2a + III-2b) , which 
is then cyclized to a maleimide compoimd of formula (III-* 
3} in the presence of acetic anhydride and sodixun acetate. 
Then, the resulting maleimide compound (III-3) is treated 
with an azide compound (R-^-Nj) under 1,3-dipolar cycload- 

25 dition reaction to synthesize a triazoline compound (III- 
4a + III**4b) , which is then subjected to photolytic or 
pyro lytic reaction to obtain a compound of formula (III-5) 
in a combined form of aziridine and pyrrolidine ring. The 
imide group among the compound (UI-5) thus obtained is 

30 reduced with a reductant such as lithium aluminium hydride 
to prepare a compound (III-6) , which is then deprotected 
by hydrolysis or hydrogenolysis to obtain the desired 
amine compound of formula (III) • 
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j j^Qaefclon Scheme 5 




35 

in the above reaction scheme 5, 
X' represents a halogen such as 



chlorine 



or bromine; and 
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R, R"*, R^ and R^ are defined as previously described. 

According to the method depicted^ in the reaction 
scheme 5, a compound of formula (IIZ-8) (it can be commer- 
5 cially purchased when R^ and R^ respectively represent 
hydrogen, or it can be prepared by reducing first a maleic 
anhydride derivative of formula (III-l) to a compound of 
formula (III-7) and then halogenating the hydroxy groups 
of the compound (III-7) when R* and R^ respectively repre- 

10 sent an alkyl) is cyclized with an amine compound (R-NHj) to 
prepare a 3-pyrroline derivative of formula (III-9) . Thus 
prepared 3-pyrroline derivative (III-9) is treated with 
chlorine gas to obtain a chlorohydrin derivative, which is 
then reacted with a base to synthesize an epoxide compound 

15 of formula (III-IO) . From the compound (III-IO) , a 
mixture of aminoalcohol compounds (Ill-lla) and (Ill-llb) 
can be prepared by means of an addition reaction using 
amine compound (R"*-NH2) as a reactant. The resulting 
mixture is treated with diethyla2odicarboxylate(DEAD) and 

20 triphenylphosphine(Ph3P) to obtain the aziridine compound 
of formula (III-6) , which is then deprotected to obtain 
the desired amine compound (III) • 



25 



30 



35 
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p^action Scheme 6 




in the above reaction scheme 6, 
35 represents an amino protecting group which can be 

readily removed by acid or base hydrolysis or hydroge- 
nolysis; 
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X" represents a leaving group such as halogen, methane- 
sulfonyloxy, paratoluenesulfonyloxy, diethylphosphory- 
loxy, diethylthiophosphoryloxy; acetoxy or alkoxy; and 

R, R^, R* and R^ are defined as previously described. 

5 

According to the method of reaction scheme 6, a com* 
pound of formula (III-IO) is reacted with sodium 
azide(NaN3) to obtain an azidoalcohol mixture of compounds 
(III-12a) and (III-12b) . And subsequently, these com- 

10 pounds can be converted to a mixture of compounds (III- 
13a) and (III-13b) due to a derivazation of the alcohol 
groups with a suitable leaving group. The mixture thus 
prepared is reduced to an azide compound of formula (III- 
6a) and finally the desired compound of formula (III) can 

15 be produced by deprotecting directly the compound (III-6a) 
or by introducing a protecting group to the aziridine ring 
and then removing the protecting group from the pyrroli- 
dine ring and agiridine ring succesively. 

20 The synthetic methods as mentioned above will be more 

specif ically. explained in the following preparations and 
examples • 

The present invention also provides an antibacterial 
25 composition comprising at least one guinoline compound of 
formula (I) defined above or a pharmaceutically acceptable 
salt thereof as an active component, together with a 
pharmaceutically acceptable carrier. 

30 As established by the biological examples hereinbelow, 

the compound of formula (I) which is desired by the 
present invention shows a broad antibacterial spectrum and 
a potent antibacterial activity against gram-positive and 
gram-negative strains. Especially, the present compound 

35 (I) exhibits a highly excellent activity against resistant 
strains which cause serious problems recently. 
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The compound (I) according to the present invention 
also shows a similar or very high bioavailability in 
comparison to the prior agents in view of the pharmacoki- 
netic property. And after the compound is absorbed into 
5 a living body, since it is distributed broadly and in high 
concentration over each organs it can be applied to both 
topical and generalized bacterial infections. 

Moreover, since the compound according to the present 
10 invention is less toxic, it can be effectively used for 
antibiotic treatment of diseases caused by sensitive 
bacterial infections in warm-blooded animals including 
human being. And it can also be used as a washing solu- 
tion for surface suppression of the growth of bacteria on 
15 a contact surface. 

Sensitive strains, the growth of which is prevented by 
the compound (I) according to the present invention, 
generally include the gram-positive or gram-negative and 

20 aerobic or anaerobic strains such as Staphylococcus, 
Lactobacillus, Streptococcus, Sarcina, Escherichia, En- 
terobacter, Klebsiella, Pseudomonas, Acinetobacter, Prote- 
us, Citrobacter, Nisseria, Baccullus, Bacteroides, Pepto- 
coccus, Clostridium, Salmonella, Shigella, Serratia, 

25 Haemophilus, Brucella, etc. 

When the compound according to the present invention 
is used as an antibacterial agent, it may be formulated 
into pharmaceutical compositions for parenteral injec- 
30 tion, oral administration in solid or liquid phase or 
rectal administration, or into a patchs by combining the 
compound of formula (I) with a pharmaceutically acceptable 
inert carrier. 

35 Among them, the injectable preparation for parenteral 

administration may be prepared in the form of sterile 
aqueous or nonaqueous solution, suspension, or emulsion. 
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And a nonaqueous^ carrier, diluents, solvents or excipients 
which can be appropriately used include propyleneglycol, 
polyethyleniaglycol, vegitable oils (for example, olive oil, 
sesame oil), organic ester for injection(f or example, 
5 ethyloleate) . These compositions can be sterilized by 
filtering or incorporating a sterilizing agent into a 
solid composition which can be solubilized in sterilized 
water or other sterilized injectable carrier. 

10 The solid preparation for oral administration includes 

capsules, tablets, pills, powders and granules. In these 
solid preparations, the active ingredient . is mixed with 
one or more inert solid carriers selected from the group 
consisting of sucrose, lactose, dicalciumphosphate, cellu- 

15 lose, pectin, dextrin, gelatine and starch. In addition, 
as in a conventional method, the solid preparation can 
comprise an additional component (for example, lubricants 
such as magnesium stearate) besides the inert solid carri- 
er and it can also comprise a buffering agent in the case 

20 of capsules, tablets or pills. 

The liquid preparation for oral administration in- 
cludes pharmaceutical ly acceptable emulsions, solutions, 
suspensions and syrups which are formulated by comprising 
25 adjuvants such as humectant, emulsifying agents, suspend- 
ing agents, sweeteners, aromatics or flavoring agents 
including inert diluents. 

The composition for rectal administration includes 
30 suppositozy which can comprise excipients such as a cocoa 
oil or a wax for suppository besides the active ingredi- 
ent. 

On the other hand, the aforementioned patchs comprise 
35 a pharmaceutically acceptable carrier and a metal salt of 
the compound of formula (I) . The carrier can be a hydro- 
philic carrier or an oil-water one which are dispersive in 
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water, especially a water-dispersive carrier or an aqueous 
oil-water emulsions in a form of semi-soft or cream type. 
Said carriers can be used with minimum indisposition on 
the burned or infected surface. This composition can 
5 also be prepared by mixing simply or homogeneously the 
micronized active component with a hydrophilic carrier or 
a basic plaster. 

The amount of active compound in the composition 
10 according to the present invention can be varied depending 
on the pathway of administration to produce the desired 
antibacterial activity effectively. Therefore, the 
dosage level can be determined according to various fac- 
tors such as efficacy of the active compound to be used, 
15 administration pathway, expected treatment period, etc. 

In general, when the compound of formula (I) is admin- 
istered orally to a mammal infected with a sensitive 
strain, the effective daily amount is about 0.5 to 500 mg 

20 of the active ingredient per kg of body weight. If 
required, the daily amount can be administered over sever- 
al times, for example 2 to 4 times at appropriate inter- 
vals throughout a day. Those skilled in the art could 
easily determine the effective daily amount depending on 

25 the specific conditions. 

The p£:esent invention will be more specifically ex- 
plained in the following examples. However, it should be 
understood that the following preparations and examples 
30 are intended to illustrate the present invention and not 
to restrict the scope of the present -invention in any 
manner. 

35 
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py-eparation 1 

gyr^^^^^fi^s of N-benzvlmaleaininic acid 

9.89 (0.10 mole) of naleic anhydride was dissolved in 
5 150 ml of methylene chloride and to this solution was 
added dropwise 10. Tg (0.10 mole) of benzylamine for 3 0 
minutes at room temperature. After stirring for 3 hours 
at normal temperature, the mixture was filtered off, 
washed with methylene chloride, refiltered and dried to 
10 obtain 17. 8g (Yield: 87%) of the title compound having 
white coloiir. 

mp. 135-136*C 

NMR (CDCI3): S 4.2(s,2H), 6 . 0-7 . 9 (m, 7H) , 9.7(s,lH), 
15 13. 0-16.0 (broad s,lH) 

Preparation 2 

fiyniihQsis of N-benzvlmaleimlde 

5g(24 mmole) of N-benzylmaleaininic acid and 1.2g of 
sodium acetate were mixed in 12ml of acetic anhydride and 
the mixture was stirred for i.5 hours at 95 to 105®C. 
After stirring, the reaction solution was poured into 50g 
of micronized ice and stirred for 2 hours by a mechanical 
stirrer. Water phase was removed from the solution and 
to the semi-solid dark brown product thus obtained was 
added 500 ml of ether. Then, after stirring for 2 0 
minutes and removing the ether*-insoluble dark brown solid 
by filtration, the ether filtrate was washed with aqueous 
sodium bicarbonate solution. The ether phase was dried 
over anhydrous magnesium sulfate and filtered. The 
filtrate was concentrated under reduced pressure to remove 
the ether and then the residue was recrystallized from 
ethanol to obtain 2g (Yield: 44%) of the title compound 
having pale yellow colour. 



20 



25 



30 



35 



mp. 67-68«C 
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^H-NMR (CDCI3): S 4.6(s,2H), 6.6(s,2H), 7.3(s,5H), 

Preparation 3 

synthesis of 2"inQthvl"2 .3,4. 7-tetraazablcvclo T 3 , 3 , 0 1 
5 ten-6,8-dione 

480ml of water was introduced into a l L 3 -neck flask 
equipped with a thermometer, dropping funnel and condens- 
er, and 8.46g (0.13 mole) of sodium azide and 21g of 

10 sodium hydrogen carbonate-sodium carbonate (1:1 mole 
ratio) were added thereto and then dissolved. The reac- 
tion solution was warmed under oil bath. on the other 
hand, 4g (21.4 mmole) of N-benzylmaleimide was dissolved 
in 100ml of toluene and then the resulting solution was 

15 cooled to -50 to -78<»C under dry ice-acetone bath. 

A conduit was connected in order to transfer the 
methane azide produced in the reaction vessel to the N- 
benzylmaleimide solution and a sodium hydroxide trap was 

20 installed in the middle of the conduit. While maintain- 
ing the temperature of the aqueous solution in the reac- 
tion vessel at 75 to 85«C, 37.2ml (0.4 mole) of dimethyl- 
sulfate was added dropwlse over 40 minutes and then the 
flask containing N-benzylmaleimide solution was removed 

25 from the dryice-acetone bath. The flask was allowed to 
stand after the ihternskl temperature being elevated to 
normal temperture. 

The resulting white crystal was obtained by filtration 
30 and then it was combined with the residual crystal ob- 
tained after removing toluene from the filtrate. The 
combined crystal was washed with ether, filtered and dried 
to obtain 4.8g (Yield: 93%) of the title compound having 
white colour. 

35 

mp. 139^C 

^H-NMR (CDCI3): S 3.4(s,3H), 4.1(d,lH, J=12.0Hz) , 
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4.6(S,2H), 5,4(d,lH,J=12.0Hz) , 7.2(s,5H) 

pi^Qparatlon 4 

synlihesls of 3-benzvl"6-methvl-3 , 6-diazablcvclo T 3 , 1 , 01 he- 
5 yan-2.4-dione 

Method A : Photolysis reaction 

300ml of l|4-dioxane was introduced into a SOOml 
10 quartz reactor and then 4.0g (12.3 laiaole) of 2-methyl- 
2,3,4^7-tetraazabicyclo[3.3.0]oc-3-ten-6,8-dione was added 
thereto and dissolved. After bubbling nitrogen gas 
through the reactor over 15 minutes, the reaction solution 
was irradiated with a 254nm ultraviolet lamp for 4 hours. 
15 The 1,4-dioxane was removed under reduced pressure and the 
residue was recrystallized from isopropylether to obtain 
2.2g (Yield; 62%) of the title compound having pale yellow 
colour. 

20 mp. 78-80«C 

^H-MMR (CDCI3): S 2.4(s,3H), 2.8(s,2H), 4.5(s,2H), 
7.3(s,5H) 

Method B : Pyrolysis reaction 

25 

13. 7g (56.1 mmole) of 2-methyl-2,3,4,7-tetraazabicy- 
clo[3.3.01oc-3-ten-6,8-dione was dissolved in 300ml of 
xylene(o-, m- and p- mixture) and the reaction solution 
was refluxed and stirred for 7 hours. After the xylene 
30 was removed under reduced pressure, the residue was par- 
tially purified with column chromatography (eluent; ethyl 
acetate :hexane » 1:3) and recrystallized from isopropy- 
lether over 3 or 4 times to obtain 3.6g (Yield : 30%) of 
the title compoiind having pale yellow colour. 

35 

mp and ^H-NMR data are identical to those of Method A. 
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preparation 5 

fiyTithesls cf 3^benzvl-6-inethvl-3,6-dlazabl cvclor3,l,Qihev^ 
ane 

5 1.76g (46.3 mmole) of lithium aluminum hydride was 

added dropwlse to 50ml of dry tetrahydrofuran at normal 
temperature and to the mixture was added dropwlse 5g (23.1 
mmole) of 3-ben2yl-6-methyl-3 , 6-dlazablcyclo [ 3 . 1. 0]hexan- 
2,4-dlone which was dissolved in 15ml of dry tetrahydrofu- 
10 ran. 

After the addition is completed, the reaction solution 
was stirred for 3 hours under refluxing and cooled under 
ice bath. Then, 0.85ml of water, 0.85ml of 15%-KOH and 

15 2.5ml of water were succesively added thereto while main- 
taining the temperature arotind 10 The tetrahydroftiran 
was removed under reduced pressure, and to the residue was 
added 100ml of chloroform to extract a product. Then, the 
product was washed with water and saturated sodium chlo- 

20 ride solution, dried and filtered. 

Under reduced pressure, the chloroform was removed to 
obtain 4g of crude product having brown colour, which was 
then pvurified by column chromatography (eluent; ethanol : 
25 ethyl acetate « 1:4) to obtain 1.44g (Yield: 33%) of the 
title compound as a yellow oil. 

^H-NMR (CDCI3): 6 2.0(S,2H), 2.2{s,3H), 2.3(dd,2H), 
3.1(d,2H,J=12.0Hz), 3.6(s,2H), 7.3(s,5H) 

30 

Prenaration 6 

Synthesis of 6-methvl-3 . 6-dlazablevclQr3 . 1 , Olhexane ace- 
tate 

35 l.Og (5.3 mmole) of 3-benzyl-6-methyl-3 , 6-diazabicyc- 

lo[3.1.0]hexane was dissolved in 100ml of methanol. 
Then, 0.32g (304^1, 5.3 mllimole) of acetic acid and l.Og 
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of 10% Pd-C catalyst were added thereto and the mixture 
was reacted for one hour at normal temperature under 60psi 
of hydrogen pressure. 

5 After reacting, the reaction solution was filtered 

through cellite and the methanol was removed from the 
filtrate under reduced pressure to obtain 0.78g (Yield: 
93%) of the title compound as a light brown semi-solid. 

10 ^H-NMR (CDCI3): 5 2.0(s,3H), 2.1(s,2H), 2.3(s,3H), 

2.8(d,2H,J=12.0Hz) ,3.2(d,2H, J=12.0H2) , 
7.4(s,lH}, 8.2 (broad s,2H) 

Preparation 7 
15 Synthesis of l-benzvl-3-Pvrroline 

12. 5g (0.10 mole) of cis-1, 4-dichloro-2-butene was 
dissolved in 400ml of benzene and then 3 3.2g (0.31 mole) 
of benzylamine was added dropwise thereto at normal tern- 

20 perature. After stirring for one hour, the reaction 
mixture was allowed to stand overnight. The thus ob- 
tained solid was removed by filtration and then the fil- 
trate was washed with water, dried over anhydrous magnesi- 
um sulfate and concentrated under reduced pressure. The 

25 residue was purified with column chromatography (eluent; 
ethyl acetate :n-hexane = 1:3) to obtain 13. 5g (Yield: 85%) 
of the title compound as a pale yellow oil. 

^H-NMR (CDCI3): S 3.4(S,4H), 3.7(s,2H), 5.8(s,2H), 
30 7.2(S,5H) 

Preparation 8 

Synthesis of l-benzvl-3 ,4-epoxvpvrrolidine 

35 100ml of distilled water and 10ml of concentrated 

hydrochloric acid were added to I6g (O.l mole) of 1-ben- 
2yl-3-pyrroline and through this solution chlorine gas was 
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passed for 30 minutes. The resulting solution was ad- 
justed to pH 9 to 10 by adding aqueous 20%-NaOH solution 
dropwise and then extracted with 500ml of methylene chlo- 
ride. The extract was concentrated under reduced pres- 
5 sure and 100ml of aqueous 20%-NaOH solution was added 
thereto. After stirring overnight at normal temperature, 
the solution was extracted with 500 ml of methylene chlo- 
ride again r dried and concentrated under reduced pressure. 
The residue was purified with column chromatography to 
10 obtain 11. 5g (Yield: 66%) of the title compound as a light 
brown oil. 

^H-NMR (CDCI3): 5 2.5(d,2H,J=12H2), 3 . 2 (d, 2H, J=12Hz) , 
3.5(s,2H), 3.7(s,2H), 7.3(s,5H) 

15 

Preparation 9 

Synthesis of l-benzvl-trans-4-azido-3-hvdrQxvnvrrQlidine 

6g (34 mmole) of l-benzyl-3 , 4-epoxypyrrolidine was 
20 dissolved in 200ml of acetone-water (i:i by volume) and 
13. 4g (0.21 mole) of sodiiim azide was added thereto. The 
reaction mixture was refluxed overnight, and then concen- 
trated under reduced pressure, extracted with 2 00ml of 
chloroform (2x) and dried over anhydrous magnesium sulfate. 

25 

After filtration, the filtrate was concentrated under 
reduced pressure and the residue was piurif ied with column 
chromatography (eluent; ethyl acetate :n-hexane « 1:1) to 
obtain 6.8g (Yield: 92%) of the title compound as a red- 
30 dish brown oil. 

^H-NMR (CDCI3): S 2.1-3.3(m,5H), 3.6(s,2H), 3.5- 
3-9(m#lH), 4.1-4.3(m,.lH), 7.3(s,5H) 



35 
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Preparation 10 

Synthesi s of l-ben2Vl>t:rans-4-a2i do-3-inesvloxvpvrrQlidinQ 



5.0g (23 mmole) of l-benzyl-trans-4-azido-3-hydroxy- 
5 pyrrolidine was dissolved in 150ml. of dry benzene and the 
whol^ was cooled down under ice bath. Then, 3.0g (3 0 
nanole) of triethylamine was added to the mixture and 3.2g 
(28 mmole) of methanesulfonylchloride dissolved in 20ml of 
dry benzene was added dropwise over 10 minutes thereto. 

10 After stirring for 2 hours at normal temperature, iml of 
water was slowly added thereto and the mixture was intro- 
duced into a separating funnel and then washed with water. 
A benzene layer separated from the mixture was dried, 
concentrated under reduced pressure and purified with 

15 column chromatography (eluent; ethyl acetate :n-hexane = 
1:3) to obtain 6.4g (Yield: 95%) of the title compound as 
a reddish brown oil. 



^H-NMR (CDCI3): 5 2.4-3.2(m,4H), 3.0(s,3H), 3.6(s,2H), 
20 3.9-4.2(m,lH) , 4.8-5. l(m,lH) , 7.3(s,5H) 

Preparation 11 

Synthesis of 3-ben2vl-3.6-dia zabicvclor3.1.Q1hexanQ 

25 l.Og (3.4 mmole) of l-benzyl*trans-4-azido-3-mesyl- 

oxypyrrolidine was dissolved in 30ml of dry ether and then 
0.25g (6.8 mmole) of lithium aluminum hydride was added 
dropwise thereto. After stirring for 2 hours at normal 
temperature, 0.15ml of water, 0.5ml of 15%-KOH and 0.5ml 

30 of water were added succesively to the mixture and then 
20ml of ether-acetone (1:1 by volume) was added thereto. 
Then, the whole mixture was filtered, dried and concen- 
trated under reduced pressure and the residue was subject- 
ed to column chromatography (eluent; ethanol: ethyl acetate 

35 = 1:3) to obtain 0.50g (Yield: 85%-) of the title compound 
as a yellow oil. 
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^H-NMR {CDCI3): S 1.8(broad S,1H), 2 • 3 (d,2H, J=10Hz) , 
2a4(S,2H), 3.1(d,2H,J=10H2), 3.6(S,2H), 7.2{s,5H) 

Preparation 12 
5 synthesis of 3 . 6-dia2abicvclor3 , 1, Qlhevan^ 

0.5g {2.9 mmole) of 3-benzyl-3,6-diazabicyclo[3.l.O]- 
hexane was dissolved in 60ml of methanol, and 170jil (2.9 
mmole) of acetic acid and 0*5g of 10% Pd-C catalyst were 

10 added thereto. Then, the whole mixture was reacted for 
one hour at 50psi of hydrogen pressure in Parr reactor. 
. The reaction solution was filtered through cellite and the 
methanol contained in the filtrate was removed under 
reduced pressure to obtain 0.3 9g of the acetate of the 

15 title compound as a crude state. * This crude product was 
purified with coltimn chromatography (eluent; methanol: 40%- 
methyl amine = 24:1) to obtain 0.12g (Yield: 45%) of the 
title compound as a colorless transparent oil. 

20 ^H-NMR (CDCI3): S 1.4(s,2H), 2.5(s,2H), 2.9(q,4H, 

J=12Hz) 

Preparation 13 

Synthesis of 3-ben2Vl-6-meth oxvcarbonvl-3 . 6-diazabicYcl , Q 
25 r3.1.01hexane 

3.5g (20 mmole) of 3-ben2yl-3,6-diazabicyclo[3.1.0] 
hexane was dissolved in 100ml of dry benzene, and then to 
the mixtiire was added 2.4g (24 mmole) of triethylamine and 

30 was added dropwise 2.1g (22 mmole) of methyl chloroformate 
dissolved in 20ml of dry benzene over 15 minutes. The 
resulting solution was stirred for 2 and a half hours at 
normal temperature and filtered. The filtrate was washed 
with water and then dried over anhydrous magnesium sul- 

35 fate. After drying, the solution was filtered again and 
the filtrate was concentrated under reduced pressure. 
The residue was subjected to column chromatography (elu- 
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ent; ethyl acetate :n-hexane = 1:3) to obtain 4.3g (Yield: 
92%) of the title compound as a reddish brown oil. 

^H-NMR (CDCI3): S 2.3(d,2H,J=10H2) , 2.9(s,2H), 
5 3«3(d,2H,JslOHz), 3.6(s,2H), 3.7(s,3H), 

7.3(S,5H) 

Preparation 14 

Synthesis of 6"inethoxvcarbonyl-3 > 6-dia2abtcvclor3 , 1, Olhex- 
10 ane 

i.5g (6.5 mmole) of 3-ben2yl-6-inethoxyqarbonyl-3 , 6- 
dia2abicyclo[3.1.0]hexane was dissolved in lOOml of metha- 
nol and 0.75g of 10% Pd-C catalyst was added thereto. 

15 Then, the mixture was reacted for 4 and a half hours under 
50psi of hydrogen pressure. The resulting reaction 
solution was filtered through cellite and the filtrate was 
concentrated under reduced pressure. The residue was 
separated and purified with column chromatography (eluent; 

20 ethanol: ethyl acetate - 1:3) to obtain 0.60g (Yield : 65%) 
of the title compound as a white solid. 

mp. 80**C 

^H-NMR (CDCI3): S 1.3 (broad S,1H), 2.7(s,2H), 
25 3.3(d,2H,J=12H2), 3.6(s,3H), 3 . 6 (d, 2H, J=12Hz) 

Prpparation 15 

Synthesis of 3.6-diazabicvclor3.1.01hexane acetate 

30 1.5g (11 mmole) of 6-methoxycarbonyl-3 , 6-dia2abi- 

cyclo[3.1.0]hexane was dissolved in 35ml of methanol and 
39 of NaOH was added thereto. This solution was stirred 
overnight at 70 to 80*C and then 4.5g of acetic acid was 
added dropwise under ice bath. The resulting reaction 

35 solution was concentrated xmder reduced pressure, dried in 
high vacuum and then extracted with 100ml of chloroform. 
The chloroform from the extract was removed under reduced 
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pressure to obtain 1.349 (Yield: 88%) of the title com- 
pound as a semi-solid. 

^H-NMR (CDCI3): S 1.9(S,3H), 2.7(s,2H), 3,0(q,4H, 
5 12Hz), 3.4(s,2H), 5. 6 (broad S,1H) 

preparation 16 

Synthesis of cis-1 . 4-dihvdroxv-2-inethvl-2-butQ] pft ' 

10 6.7g (0.18 mole) of lithium aluminum hydride was 

Slowly added to 300ml of dry tetfahydrof uran and then 
lO.Og (0.089 mole) of dry citraconic acid dissolved in 
3 0ml of dry tetrahydrof uran was added dropwise to that 
solution at -20 to -10<>C. The resulting solution was 

15 stirred for one hour at the same temperature and adjusted 
to pH 7 to 8 by adding dropwise 30% aqueous sulfuric acid 
solution thereto and then filtered. The filter cake was 
washed with 300ml of ether-acetone (1:1 by volume) and 
filtered again. The two filtrates were combined together 

20 and dried over anhydrous sodium sulfate and then filtered. 
The filtrate was concentrated under reduced pressure and 
the residue was purified with column chromatography 
(eluent; ethyl acetate) to obtain l.lg (Yield: 12%) of the 
title compound as a yellow oil. 

25 

^H-NMR (CDCI3): S 1.7(s,3H), 3.2-3.8(m,2H) , 3.9- 
4.2(m,4H), 5.5(t,lH,J==8Hz) 

Preparation 17 
30 Synthesis of cis-l,4-dibromo-2-methvl-2-butene 

l.Og (9.8 mmole) of cis-1, 4-dihydroxy-2-methyl-2- 
butene was dissolved in 30ml of dry methylene chloride and 
then 2.3g (23 mmole) of triethylamine was added thereto. 
35 To the mixture was added dropwise 5.9g (22 mmole) of 
phosphorus tribromide while the whole mixture was cooled 
down under ice bath. After stirring for 1.5 hours, iml 
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of water was added to the reaction solution, which was 
then introduced into a separating funnel. Then, this 
reaction solution was washed with 10ml of water and the 
methylene chloride phase was separated and dried. After 
5 filtration, the filtrate was concentrated under reduced 
pressure and the residue was subjected to column chroma- 
tography (eluent; ethyl acetate :n-hexane = 1:4) to obtain 
1.5g (Yield: 67%) of the title compound as a light yellow 
oil. 

10 

^H-NMR (CDCI3): S 1.9(S,3H), 4 ..0-4 • 2 (m, 4H) , 5.6(t,lH) 
preparation 18 

Synthesis of l-benzvl-3-methvl-3-pvrroline 

15 

3.0g (13 mmole) of cis-l,4-dibromo-2-methyl-2-butene 
was dissolved in 120ml of benzene and then 4.4g (41 mmole) 
of benzylamine was added dropwise at normal temperature. 
Then, the reaction solution was stirred for 30 minutes and 

20 was allowed to stand overnight. After standing, the 
produced solid was removed by filtration and the filtrate 
was washed with water and dried. After drying, the 
solution was filtered again and the filtrate was concen- 
trated under reduced pressure. The residue was subjected 

25 to column chromatography (eluent; ethyl acetate :n-hexane = 
1:3) to obtain 1.6g (Yield: 70%) of the title compound as 
a yellow oil. 

^H-NMR (CDCI3): S 1.7(S,3H), 3.4(s,4H), 3.7(s,2H), 
30 5.4(S,1H), 7.3(s,5H) 

Preparation 19 

fiyy^^hesis of l-benzvl-3 , 4-epoxv-3-methvlPvr rolidine 

35 10ml of and 1ml of concentrated hydrochloric acid 

were added to l.Og (5.7 mmole) of l-benzyl-3-methyl-3- 
pyrroline and then chlorine gas was passed for 20 minutes 
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through this solution. The resulting solution was ad- 
justed to pH 9 to 10 by adding 20%-NaOH dropwise and then 
extracted with 50ml of methylene chloride. The extract 
was concentrated under reduced pressure and to the residue 
5 was added 5ml of 20%-NaOH. 

After stirring overnight at normal temperature, the 
resulting solution was extracted with 50ml of methylene 
chloride (2x) , dried, concentrated under reduced pressure 
10 and subjected to column chromatography (eluent; ethyl 
acetate :n-hexane « 2:1) to obtain 0.68g (Yield: 62%) of 
the title compound as a yellowish brown oil. 

^H-NMR (CDCI3): S 1.5(s,3H), 2 . 2-2 . 7 (m, 2H) , 2.9- 
15 3.3(m,2H), 3.4(s,lH), 3.7(s,2H), 7.3(s,5H) 

Preparation 20 

5?ynthesis of a mixture of l-benzvl-trans>4-a2ido-3-hv- 
drQxv-3-methvlPvrrolidine and l-benzvl-trans-4-azidQ-3- 
20 hvdrQxv-4-methvlPvrrolidine 

l.Og (5.3 mmole) of l-benzyl-3 , 4-epoxy-3-methylpyrro- 
. lidine was dissolved in 30ml of dimethylf ormamide and l.Og 
(15 mmole) of sodium azide and 0.03g (0.56 mmole) of 
25 ammonium chloride were added thereto, and then the result- 
ing solution was stirred overnight at 75 to 80*0. 3 0ml 
of chloroform was added to the solution , which was then 
filtered and concentrated under reduced pressure. To the 
residue was added 50ml of chloroform and the mixture was 
30 filtered again. 

The filtrate was concentrated under reduced pressure 
and the residue was purified with column chromatography 
(eluent; ethyl acetate : n-hexane = 1:1) to obtain 0.92g 
35 (Yield: 75%) of the title compoxind as a reddish brown oil. 



H-NMR (CDCI3): ff 1.3(s,3H), 2 . 1-3 . 4 (m, 5H) , 3.6(s,2H), 
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* 3.8-4.1(m,lH) , 7.3(s,5H) 

PT-Aparatlon 21 

synthesis of a mixture of l-benzYl"trans-4-a2ido-3-inesv- . 
5 loxv-3-inethvlPvrrolldin e and l-ben2Vl-trans-4-a2ido-3- 
piAgyl Qw4>tnethvlPvrrolldine 

2.0g (8*6 mmole) of the azldo alcohol (the compound 
prepared in Preparation 20 above) was dissolved in 60ml of 

10 dry benzene and then the solution was cooled down under 
ice bath. To this solution was added l.lg (ii mmole) of 
triethylamine and was added dropwise l*2g (10 mmole) of 
methanesulfonylchloride over 5 minutes. After stirring 
for 8 hours at normal temperature, 0.5ml of water was 

15 slowly added and the resulting solution was introduced 
into a separating funnel and washed with water. The 
separated benzene layer was dried and concentrated under 
reduced pressure and then the residue was subjected to 
column chromatography (eluent; ethyl acetate : n-hexane = 

20 1:5) to obtain 1.7g (Yield: 65%) of the title compound as 
a reddish brown oil. 

. ^H-NMR (CDCI3): S 1.4(S,3H), 2.5-3.5(m,4H) , 3.0(S,3H), 
3.6(S,2H), 4.6-4.9(m,lH), 7.3(s,5H) 

25 

PT-eparation 22 

gyr^i-h^flis of 3-ben2Vl-l-methvl-3,6>diazabtGvclQr3,l,0lhex- 
ane 

30 l.Og (3.2 mmole) of azidomesy late (the compound pre- 

pared in Preparation 21 above) was dissolved in 30ml of 
dry ether and then 0.24g (6.5 mmole) of lithium aluminum 
hydride was added dropwise thereto. After stirring for 4 
hours at normal temperature, 0.15ml of water, 0.5ml of 15% 

35 KOH and 0.5ml of water were succesively added to the 
solution and 30ml of ether-acetone (1:1 by volume) was 
added thereto. The resulting solution was filtered, 
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dried and concentrated under reduced pressure. The 
residue was purified with column chromatography (eluent; 
ethanol:ethyl acetate = 1:3) to obtain 0.46g (Yield: 76%) 
of the title compound as a yellow oil. 

5 

^H-NMR (CDCI3): S 1.2(s,3H), 1.8(broad S,1H), 
2.2(t,2H,J=10Hz) , 2.9(t,2H,J=10Hz) , 
3.6(S,2H}, 7.3(s,5H) 

10 Preparation 23 

Synthesis of l-me thvl-3 , 6-diazabl cvclor 3 , 1 , 01 hexane ace- 
tate 

0.5g (2.7 mmole) of 3-benzyl-l-methyl-3 , S-diazabicy- 
15 clo[3.1.0]hexane was dissolved in 60ml of methanol and to 
this solution were added 157^1 (2.7 mmole) of acetic acid 
and 0.5g of 10% Pd-C catalyst. Then, the whole mixture 
was reacted for 1.5 hours under 50psi of hydrogen pressure 
in a Parr reactor. The reaction solution was filtered 
20 through cellite and the methanol was removed from the 
filtrate under reduced pressure to obtain 0.38g (Yield: 
91%) of the title compound as an oil. 

NMR (DjO): S 1.3(s,3H), 1.8(s,3H), 2.7(s,lH), 3.2- 
25 3.4(m,4H) 

Preparation 24 

Synthesis >of l-ben2Vl-tran5->3-hvdroxv-4-methvlaminQPvrro-> 
lidine 

30 

5ml of 1,4-dioxane and 25ml of 40% aqueous methylamine 
solution were added to l.Og (5.7 mmole) of l-benzyl-3,4- 
epoxypyrrolidine and the whole was stirred overnight at 40 
to 45 This solution was concentrated under reduced 
35 pressure and to the residue was added 30ml of chloroform. 
The resulting solution was dried over anhydrous magnesium 
sulfate and filtered. The chloroform was removed from 
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the filtrate \mder reduced pressure to obtain l.lg (Yield: 
94%) of the title compound as a yellowish brown oil. 

NMR (CDCI3): S 2.2-3,2(m,7H) , 2.3(s,3H), 3.6(s,2H), 
5 3-8-4.1(ia,lH) , 7.3(S/5H) 

prenaration 25 

gyni^h^sis of 3-ben2vl-6-iuethvl-3 . 6-diazabtcvclor3 . 1. Qlhex- 
ane 

10 

2.0g (9.7 mmole) of l-benzyl-trans-3-hydroxy-4-inethyl- 
aminbpyrrolidine was dissolved in 25ml of dry tetrahydrof- 
uran and 3.1g (12 mmole) of triphenylphosphine was added 
thereto. This mixture was stirred under ice bath. 

15 1.85ml (12 mmole) of diethylazodicarboxylate (DEAD) was 
added dropwise thereto and the resulting solution was 
stirred for one hour under ice bath and stirred for fur- 
ther 7 hours at normal temperature. The solution was 
concentrated under reduced pressure and to the residue was 

20 added 30ml of ethyl acetate-petroleum ether (1:1 by vol- 
ume) and then the produced crystal was removed by filtra- 
tion. The filtrate was concentrated under reduced 
pressure and the residue was subjected to column chroma- 
tography (eluent; ethanol: acetate = 1:3) to obtain 1.25g 

25 (Yield: 69%) of the title compound as a reddish brown oil. 

NMR (CDCI3): S 2.0{s,2H), 2.2(s,3H), 2.3(dd,2H), 
3.1(d,2H,J=12Hz), 3.6(s,2H), 7.3(s,5H) 

30 prepayatipn a? 

gynthesis of a mixture of l-ben2vl-trans-4 -methvlamlnQ>3- 
>^YdrQxv3-meth vlPvrrolidine and l-benzv l-trans-4>methvla-- 
pinQ-3^hvdrQxv-4-TOethvlPvrrolidine 

35 l.Og (5.3 mmole) of 1-benzy 1-3,4 -epoxy-3-methy Ipyrro- 

lidine was dissolved in 5ml of 1,4-dioxane and 30ml of 40% 
aqueous methylamine solution was added thereto. The 
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resulting solution was stirred overnight at 50 to 60 *C and 
then concentrated under reduced pressure. After 30inl of 
chloroform was added to the residue, this solution was 
dried over anhydrous magnesium sulfate, filtered and 
5 concentrated under reduced pressure to obtain l.lg (Yield: 
92%) of the title compound as a yellowish brown oil. 

NMR (CDCI3): S 1.3(s,3H), 2 . 0-3 .8 (m, 7H) , 2.4(s,3H), 
3.6(S,2H}, 7.3(S,5H) 

10 

Preparation 27 

Synthesis of 3-benzvl-l. 6-dimethvl-3 , 6-diazabicvclor3.. 1. 0] 
hexane 

15 l.Og (4.5 mmole) of the aminoalcohol (the compound 

prepared in Preparation 26 above) was dissolved in 15ml of 
dry tetrahydrofuran and 1.4g (5.5 mmole) of triphenylphos- 
phine was added thereto. To the whole mixture was added 
dropwise 0.9ml (5.7 mmole) of diethylazodicarboxylate 

20 while the mixture was stirred under ice bath. After 
stirring for one hour under ice bath, the mixture was 
stirred overnight further at. normal temperature. The 
resulting solution was concentrated under reduced pressure 
and 20ml of ethyl acetate-petroleum ether (1:1 by volxime) 

25 was added thereto. Then, the produced crystal was re- 
moved by filtration and the filtrate was concentrated 
under reduced pressure. The residue was subjected to 
column chromatography (eluent; ethanol: ethyl acetate « 
1:3) to obtain 0.6lg (Yield: 66%) of the title compound as 

30 a reddish brown oil. 

NMR (CDCI3): S 1.3(S,3H), 1.7(s,lH), 2. 1-2 . 6 (m, 2H) , 
2.3(S,3H), 2.8-3.2(m,2H) , 3.6(s,2H), 
7.3(S,5H) 



35 
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Preparation 28 

synthesis of N-f 1-phenvlethvlWN-vinvlcarbamovl chloride 



94. 3g of R-(+)-a-methylbenzylainine was diluted with 
5 900inl of ethylether and 450g of anhydrous nagnesium sul- 
fate was added thereto. The mixture was cooled down 
under ice water and then stirred vigorously while 80ml of 
acetaldehyde was added slowly thereto. The resulting 
solution was reacted for 3 hours and then the produced 

10 solid was filtered off, and the solvent contained in the 
filtrate was removed by distillation under reduced pres- 
sure; The residue was diluted with 900ml of . toluene and 
103ml of triethylamine was added thereto. The above 
solution was cooled down under ice water and to the solu- 

15 tion was added slowly 84g of bistrichloromethylcarbonate 
(triphosgene) dissolved in 200ml of methylene chloride. 
After heating the reaction mixture for 3 hours at 80*»C, it 
was cooled down to room temperature, washed twice with the 
same volume of water and dried over anhydrous magnesium 

20 sulfate. The solvent was removed by distillation under 
reduced pressure and then the residue was distilled in 
high vacuum (about 3mmHg) to obtain 126g (Yield: 78%) of 
the colorless title compound which was distilled at 108 to 
llO'C. 

25 

NMR (CDCI3): S 1.65(d,3H), 4.75(dd,lH), 5.63(q,lH), 
6.56(dd,2H), 7.38(S,5H) 

Preparation 29 

30 Synthesis of L-f-Wmenthvl N-f 1-phenvlethvl W M-vinvlcar^ 
bamate 

81 •4g of L-(-) -menthol and 12 .Sg of sodium hydride 
were succesively added to 600ml of N,N-dimethylf ormamide 
35 and dissolved thoroughly. This solution was cooled down 
in ice water and 91. Og of N- ( l-phenylethyl) -N- 
vinylcarbamoylchloride dissolved in lOOml of N,N- 
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dimethylformamide was added slowly thereto. After stir- 
ring for 30 minutes at normal temperature, the reaction 
solution was poured into 1400ml of distilled water and 
extracted with 300ml of ethyl acetate twice. The com- 
5 bined extract was dried over anhydrous magnesium sulfate 
and the solvent was removed by distillation under reduced 
pressure. Then^ the residue was purified with column 
chromatography (eluent; ethyl acetate ihexane = 1:10 by 
volume) to obtain 14 3g (Yield: 83%) of the title compound 
10 as a colorless oil. 

NMR (CDCI3): S 0.7-2.6(m,21H) , 4.30Cdd,lH), 
5.44(m,lH), 6.96(dd,2H), 7.30(s,5H) 

15 Prepe^ration 30 

c^ypi'.hesis of L-r-)menthvl N-fcis-2-f luoro-l-cvclopropvlW 
( t-phenvlethvl> carbamate 

255ml (I.IM) of diethylzinc (ZnEtj) dissolved in tol 
20 uene was added slowly to a solution which 64. 3g of L-(-)- 
menthyl N-(l-phenylethyl) -N-vinylcarbamate and 80. 2g of 
f luorodiiodomethane (CHFI2) were - dissolved together in 
500ml of dry methylene chloride while the whole mixture 
was cooled down in dryice-acetone under nitrogen atmos- 
25 phere. After stirring for 30 minutes at the same temper- 
ature, the solution was allowed to stand so that it's 
temperature can be raised slowly. Then, the reaction 
solution was stirred for further 2 hours at normal temper- 
ature and 250ml of IN-hydrochloric acid was added thereto. 
30 After stirring, the organic layer was separated and dried 
over anhydrous magnesium sulfate. After removing the 
solvent by distillation under reduced pressure, the resi- 
due was purified with column chromatography (eluent; ethyl 
acetate ihexane - 1:10 by volume) to obtain 49. 4g (Yield: 
35 70%) of the title compound as a white solid. 



H NMR (CDCI3): 6 0.6-2. l(m,23H) , 2.40(m,lH), 
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4.06(in,0.5H) , 4.56(in,lH), 4.85(in,lH), 
5.30(lll,0.5H) , 7.30(s,5H} 

Prenaration 31 

5 synthesis of L-f-Wmenthvl N-^els-a-f luoro-l-evelopron- 
yl^earbamate 

9.0g of L-(-)-inenthyl N-(cis-2-f luoro-i-cyclopropyl) 
N-(l-phenylethyl) carbamate was dissolved in a solution of 

10 10%-formic acid/methanol (v/v) and 9.0g of 10%-Pd/C was 
added thereto. The reaction solution was stirred for one 
day at normal temperature and filtered through cellite. 
After the filtrate was distilled under reduced pressure, 
the residue was subjected to column chromatography (elu- 

15 ent; ethyl acetate : hexane = 1:8 by volume) to obtain 3.2g 
of the title compound as a white solid. The recovered 
starting material can be reacted again to obtain total 
3.8g (Yield: 60%) of the title compound. 

20 NMR (CDCI3): S 0.7-2. l(m,20H) , 2.63(m,lH), 

4.15(m,0.5H) , 4.55(m^lH), 4.91(m,0.5H) 

Preparation 32 

synthesis of L-f-> -menthvl N-f f lR.2SW2-f lu oro-l-cvclonro- 
25 pvn carbamate 

lOg of L-(-)-menthyl N-(cis-2-f luoro-i-cyclopropyl) - 
carbamate prepared in Preparation 31 was recrystallized 
four times from a mixture of ethyl acetate-hexane (1;10 by 
30 vol\me) to obtain 2.5g (Yield: 25%) of the title compound 
as a white crystal. 

mp. 117-118 «C (decomposed) 
[aJu^O « .440 (c 1.00, methanol) 
35 NMR (CDCI3): S 0.7-2.1(m,20H) , 2.63(m,lH), 

4.15(m,0.5H) , 4.55(m,lH), 4.91(m,0.5H) 
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P77eparatlon 33 

Synthesis of f cis-2-f luoro-l-cvclopropvl^ ammoniuintrif luor- 
oacetate 

5 l.Og of L-(-)-menthyl N-(cis-2-f luoro-l-cyclopropyl) - 

carbamate prepared in Preparation 31 was dissolved in Sml 
of trif luoroacetic acid and the mi*t\ire was ref luxed for 6 
hours while heated. After cooling down to room tempera- 
ture, the solvent was removed by distillation under re- 

10 duced pressure. After the residue was dispersed in Sml 
of water and Sml of methylene chloride, the water phase 
was separated and then the. water was removed by distilla- 
tion under reduced pressure. The produced oily material 
was allowed to stand at room temperature in order to 

15 obtain 0.8g (Yield: 100%) of the title compound as a pale 
yellow solid. 

NMR (DjO) : S 1.20(m,lH), 1.41(m,lH), 2.71(m,lH), 
4.49(m,0.5H) , 5.14(m,0.5H) 

20 

Preparation 34 

Synthesis of r flR, 2SW2-fluoro-l-cvclopropvn ammonium tri- 
f luor oacetate 

25 0.8g (Yield: 100%) of the title compound was prepared 

according to the same procedure ad Preparation 33 except 
that l.Og of L-(-) -menthyl N- [ (iRf 2S) -2-f luoro-l- 
cyclopropyl ) carbamate is used instead of l.Og of L-(-}- 
menthyl N- (cis-2-f luoro-l-cyclopropyl) carbamate. 

30 

[a]ij20 a -14^ (C 1.00, MeOH) 

NMR (DjO): S 1.20(m,lH), 1.41(m,lH), 2.71(m,lH), 
4.49(m,0.5H), 5.14(m,0.5H) 



35 
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Prppara-fcton 35 

fiynt-hesis of 8-ChlorO-6 , 7-dlf luoro-l-r f IR. 25 W2->f luoro-1- 

cyclopropvl 1 . 4-dlhvdrocruinoline-3-carbQxvlle aetd 

5 Step (1): Synthesis of ethyl 3-(3-chloro-2,4^5- 

trif luorophenyl) -2-[ (IR, 2S) -2-f luoro-l-cyclopro- 
pyl) amino ] methy lene-3-oxopropionate ; 

4.48g of ethyl 3-(3-chloro-2,4, 5-trif luorophenyl) -3- 

10 oxopropionate was dissolved in IS.lml of acetic anhydride 
and 6.02ml of triethylorthof ormate was added thereto. 
The reaction solution was refluxed for 3.5 hours and then 
the volatile component was removed by distillation under 
reduced pressure. The residue was diluted with 15ml of 

15 absolute ethanol and 4.22ml of triethylamine was added 
thereto. To this solution was added dropwise 3 . Og of 
[ ( IR, 2S) -2-fluoro-l-cyclopropyl] ammonium trif luoroacetate 
dissolved in 5ml of ethanol at Qoc. The resulting solu- 
tion was stirred for 30 minutes at normal temperature and 

20 then the solvent was removed by distillation under reduced 
pressure. 50ml of chloroform was added to the residue 
and the mixture was washed with the same volume of water 
twice. The chloroform phase was dried 'over anhydrous 
magnesium sulfate and the solvent was removed by distilla- 

25 tion under reduced pressure to obtain 4.9g (Yield: 86%) of 
the desired compound as a pale yellow solid. 

mp. 93-95«C 

[a]p20 „ +7.10 (c 1.00, CHCI3) 
30 NMR (CDCI3): S 1.05(t,3H), 0.9-1.9(m,2H) , 

2.95(m,lH), 4.05(q,2H), 4.30(m,0.5H) , 
5.10(m,0.5H), 7.15(m,lH), 8.14, 8.31(2s,lH) 

Step (2): Synthesis of ethyl 8-chloro-6,7-dif luoro-1- 
35 [ (lR,2S)-2-fluoro-l-cyclopropyl]-4-oxo-l,4- 

dihydroguinoline*3*carboxylate ; 
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4.9g of ethyl 3-(3-chloro-2,4,5-trifluorophenyl)-2- 
[ ( IR, 2S) -2-f luoro-l-cyclopropyl) amino ]inethylene-3 -oxopro- 
pionate was dissolved in SOml of N,N-dimethylf ornamide and 
0.9g of sodium fluoride (NaF) was added thereto. This 
.5 mixture was refliixed for 4 hours and cooled down to normal 
temperature and then poured into 200ml of water. The 
produced solid was filtered, washed with water and air 
dried to obtain 4.2g (Yield: 90%) of the desired compowd. 



10 mp. 175-179«C 

[olo^O = _46o (c 1.00, CHCI3) 

NMR (CDCI3): « 1.40(t,3H), 1.2-1.9(m,2H) , 

4.02(in,lH), 4.4(in,2.5H) , 5.26(m, 0.5H) , 
8.21(t,lH), 8.56(s,lH) 



15 



Step (3): Synthesis of 8-chloro-6,7-difluoro-l-[ (lR,2S)- 
2-f luoro-l-cyclopropyl] -4-oxo-l, 4-dihydroquino 
line-3-carboxylate ; 



20 2.35g of ethyl 8-chloro-6,7-difluoro-l-[ (ir,2S)-2- 

f luoro-l-cyclopropyl ] -4 -0x0- l , 4 -dihydr oquino 1 ine-3 -car- 
boxylate was added to a mixture of 25ml of glacial acetic 
acid, 11ml of water and 1.8ml of concentrated sulfuric 
acid and the whole mixture was refluxed for 1.5 hours. 

25 The reaction solution was cooled down to room temperature 
and poured. into 30ml of ice water. The produced solid 
was filtered, washed with water and air dried to obtain 
2.l3g (Yield: 99%) of the title compound as a white crys- 
tal. 

30 

mp. 180-181»C 

[oId^^ = -35.0" (C 1.00, CHCI3) 

NMR (CDCI3): S 1.3-2.0(m,2H) , 4.20(m,lH), 

4.51(m,0.5H) , 5.30(m,0.5H) , 8.28(t,lH), 
35 8.89(S,1H) 



wo 96^)1262 



PCT/KR95/00084 



50 

Prenaration 36 

synthesis of 6 .7 . 8-trlf luoro-l-T f IR. 2S^ -3 -f luoro-l-CYcl n- 
propvn-4-oxo-1.4-dihvdrocruinoline carboxvlic ae| «^ 

5 4.56g (Yield: 80%) of the title compound was prepared 

according to the same procedure as- Preparation 35 from 5g 
of ethyl 3- ( 2 , 3 , 4 , 5-tetraf luorophenyl ) -3-oxopropionate . 

mp. 188-190»C 
10 [a]D^° * <^ 1.00, MeOH) 

NMR (CDCI3): S 1.65(m,lH), 1.90(m,lH), 3.95(in,lH), 
4.56(m,0.5H), 5.32(m,0.5H) , 8.10(m,lH), 
8.8i(S,lH} 

15 preparation 37 

Synthesis of 5-amino-6 . 7 . 8-trif luoro-1- r f IR . 2S) -2-f luo- 
ro-l-cvclopropvn -4-0X0-1. 4-dihvdroguino1 ine carbovvUe 
acid 

20 6.27g (Yield: 65%) of the title compound was prepared 

according to the same procedure as Preparation 3 5 from 
8.46g of ethyl 3- (2 , 3 , 4, 5 , 6-pentaf luorophenyl) -3- 
oxopr opionate . 

25 NMR (CDCI3): S 1.95(t,3H), l.l-2.0(m,2H) , 

3.80(m,lH), 4.50(m,0.5H) , 5.23 (m,0.5H) , 
6.75(bs,2H), 8.65(S,1H) 

Preparation 38 

30 synthesi s of 6 .7-dif luor o-l-r f IR. 2SW2-f luoro-l-cvclo- 
propyll -8-methoxv-4-oxo-l . 4-dihvdroaui noline-3-carboxvlie 
acid 

5.83g (Yield: 72%) of the title compound was prepared 
35 according to the same procedure as Preparation 35 from 
7.2g of ethyl 3- (2, 4, 5-trifluoro-3-methoxyphenyl) -3-oxo- 
propionate. 
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mp. 180*>C (decomposed) 

[aJjj^O = _9o (c 1.00, CHCl3/MeOH = 1/1) 

NMR (CDCI3-CD3OD) : S 1.4-1.9(ia,2H) , 4.0(ffl,lH), 
5 4.1(s,3H), 4.5(I0,0.5H) , 5.3(m,0.5H), 

8.0(t,lH,J«10Hz), 8.8(S,1H) 

Prenaratlon 39 

fivnfehesia ef 7-ehloro«6-f luoro-l-F f IR. 2S^ Tuoro-l-cvel - 
. 10 onronvl 1 -4-oxo-l . 4-dihvdro-l . 8-naPhthvridine-3-csarbowl i e 

0.72g (Yield: 62%) of the title compound was prepared 
according to the same procedure as Preparation 35 from ig 
15 of ethyl 3-(2-chloro-3-fluoropyridin-5-yl)-3-oxopropion- 
ate. 

NMR (DMSO-dg): S 1.69(m,2H), 3.70(m,lH), 

4.65(m,0.5H) , 5.43(m,0.5H) , 8.41(d,lH), 
20 8.90(S,1H), 13.81(b,iH) 

Example 1 

Synthesis of 6 . 8-dif lucro-l-r f IR. 2S1 -2-f luoro-l-cvclopro- 
pyll -7- f 6-methvl-3 . 6-dia2abicvclo T 3 . 1 ♦ 01hexan-3-vl) -4- 
25 0x0-1 . 4-dihvdroquinollne-3-carboxylic acid 

O.lOg of 6,7,8-trifluoro-l-[(lR,2S)-2-fluoro-l-cyclo- 
propyl]-4-oxo-l,4-dihydroquinoline-3-carboxylic acid and 
O.lg of 6-methyl-3,6'diazeUt)icyclo[3.1.0]hexane were added 

30 to 3ml of pyridine and the whole mixture was reacted for 
24 hours at 40»C. After removing the pyridine by distil- 
lation under reduced pressure, the residue was dispersed 
in 3ml of ethyl acetate. Then, the produced solid was 
filtered to obtain 0.060g (Yield: 48%) of the title com- 

35 pound. 

mp. 200*-203*C (decoiq)osed) 
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% NMR (CDCI3): S 1.4-1.9(n,2H) , 2.38(S,2H), 

2.40(S,3H), 3.89(ID,5H), 4.46(m,0.5H) , 
5.25(m,0.5H) , 7.75(d,lH), 8.65(s,lH) 

IR (KBr): 1457, 1518, 1622, 1732, 3457 cm"^ 

5 

Example 2 

fiY"^^>'esis of 7-f 3 . 6-dlazabicvclor3 . 1. 0lhexan-3-vl W6 . 8- 
^ f 1 MOT-Q-l- rriR . 2S^ -2-f luoro-l-cvclopropvn -4 -ovQ-i . A - 
^ihYdrocniinoli ne-3-carboxvlic acid 

10 

O.lOg of 6,7,8-trifluoro-l-[(lR,2S)-2-fluoro-l-cyclo- 
prdpyl] -4.-0x0-1, 4 -dihydroquinolin^-3-carboxylic acid and 
O.lOg of 3,6-diazabicyclo[3.1.0]hexane were added to 3ml 
of pyridine and the mixture was reacted overnight at 45''C. 
15 After removing the pyridine by distillation under reduced 
pressure, the residue was dispersed in 3inl of methanol and 
filtered. Then, the filter cake was washed with 1ml of 
methanol and dried to obtain 0.08g (Yield: 66.7%) of the 
title compound. 

20 

mp. 224-2260C (decomposed) 

[olu^^ = +29. 0» (C 1.00, CHCl3/MeOH = 1.5/1.0, v/v) 
NMR (CDCI3+CD3CO2D) : S 1.4-1.9(m,2H) , 3.00(s,2H), 
3.90(m,5H), 4.50(m,0.5H) , 5.30(m,0.5H) , 
25 8.02(d,lH), 8.72(S,1H) 

IR (KBr): 1411, 1458, 1520, 1620, 1728, 3445 cm~^ 

Example 3 

SyiTbhesis of 6 . 8-dif luoro-l-f f IR. 2S1 -2-f luoro-l-cvclopro- 
30 pY"* T -"y- f l-methvl-3 . 6-dia2abicvclo [3.1.01 hexa n-3 -vl ^ -4 - 
QXQ-l .4-dihvd rocniinoline-3-car boxvlic acid 

O.lOg of 6,7,8-trifluoro-l-[(lR,2S)-2-fluoro-l-cyclo- 
propyl] -4-0x0-1, 4-dihydroquinoline-3-carboxylic acid and 
35 O.lOg of l-methyl-3,6-diazabicyclo[3.1.0]hexane were added 
to 4ml of pyridine and the mixture was reacted for two 
days at 40«C. After removing the pyridine by distilla- 
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tion under reduced pressure, the residue was dispersed in 
3ml of methanol and filtered. The filter cake was washed 
with iml of methanol and dried to obtain O.O69 (Yield: 
48%) of the title compound. 

5 

mp. 210-212 ^^C (decomposed) 

NMR (CDCI3): S 1.50(s,3H), 1.4-1.9 (m, 2H) , 

4.00(m,5H), 4.50{m,0.5H) , 5.29 (m, 0, 5H) , 
7.80(d,lH), 8.70(s,lH) 
10 IR (KBr): 1410, 1461, 1622, 1727, 3445 cm"^ 

Example 4 

synthesis of 5-amino-7- f 3 , 6-diazab icvclof 3 , 1 . Qlhexan-B-vl^ 
-6 . 8-dif luoro-1- T f IR , 2S^ -2-f luoro-l-cvclopropvl ] -4-oxo-l . 4- 
15 dihvdrocfuinoline-3-carboxvlic acid 

0 . 05g of 5-amino-6 , 7 , 8-trif luoro-1- [ ( IR, 28) -2-f luoro- 
1-cyclopropyl] -4-0x0-1, 4-dihydroquinoline-3-carboxylic 
acid and O.OSg of 3,6-diazabicyclo[3.i.0]hexane were added 

20 to 5ml of pyridine and the mixture was reacted for one day 
at 45«C. After removing the pyridine by distillation 
under reduced pressure, the residue was dispersed in 5ml 
of ethyl acetate and the produced solid was filtered. 
The solid was dissolved in 2ml of chloroform-methanol (5:2 

25 by volume) and then 3ml of ethyl acetate was added there- 
to. The produced crystal was filtered and dried to 
obtain 0.02g (Yield: 33%) of the title compound as a 
yellow crystal. 

30 mp. 226-228 (decomposed) 

NMR (CDCI3+CD3OD) : 6 1.3-1.9(bm,2H) , 2.75(s,2H), 
3.81(q,4H), 4.30(m,lM), 4.46(m,0.5H) , 
5.29(m,0.5H) , 8.54(s,lH) 
IR (KBr): 1439, 1515, 1634, 1710, 3423 cm""^ 
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BX^mp^e 5 

fgyn^H^sis 8-chloro-6-f luoro-l-> f f IR . 25 1 luorQ->l- 

ryclonropyn -7- f l-methvX-3 . 6-dia2abicvclor3 . 1 . 01 hexan>3-- 
yl) , 4- dihvdrocminoline-3-carbQxv lic acid 

5 

O.lOg of 8-chloro-6^7-difluoro-l-[ (1R^2S) -2-f luoro-1- 
cyclopropyl]-4-oxo-l,4-dihydroquin61ine-3-carboxylic acid 
and 0.09g of l-inethyl-3 , 6-dia2abicyclo[3 • 1. 0]hexane were 
added to 5ml of pyridine and the resulting mixture was 
10 reacted overnight at 45 The pyridine was removed by 
distillation under reduced pressure and the reisidue was 
dispiersed in 5ml of absolute ethanol. The produced 
crystal was filtered and then dried to obtain 0.05g 
(Yield: 40%) of the title compound. 

15 

mp. 185-186^0 (decomposed) 

NMR (CDCI3): 5 l.l-1.8(m,2H) , 1.47(s,3H), 

3.65(m,5H), 4.17(m,lH), 4.50(m,0.5H) , 
5.28(m,0.5H) , 8,00(d/lH), 8.79(s,lH) • 
20 IR (KBr): 1447, 1613, 1728, 3450 cm"^ 

Example 6 

Svnthesis of 8-chloro-7- f 3 . 6-diazabicvclo r 3 , 1. 01hexan-3- 
y 1^ "6-f luoro-1- r f IR. 2S> -2-f luoro-l-cvclopropvl 1 , 4- 
25 dihvdroaui nQline-3-carboxvlic acid 

0.32g of 8-chloro-6,7-difluoro-l-[ (1R,2S) -2-f luoro-1- 
cyclopropyl ] -4-oxo-l , 4-dihydroquinoline-3-carboxylic acid 
was added to 5ml of acetic anhydride and to this solution 

30 was added 0.07g of boric acid. Then, the whole mixture 
was reacted for 15 minutes at 90^C and the acetic anhy- 
dride was removed by distillation under reduced pressure. 
The residue was dispersed in 10ml of isopropylether and 
filtered to obtain 0.42g of boric acid complex compound. 

35 This complex compound and 0.20g of 3,6- 
diazabicyclot3.1.0]hexane were added to 9.4ml of pyridine 
and the resulting mixture was reacted for 24 hours at 
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normal temperature. The produced crystal was filtered, 
dispersed in 5ml of methanol and stirred for 10 minutes. 
Then, the resulting solution was filtered again and dried 
to obtain 0.16g {Yield: 44%) of the title compound. 

5 

mp. 223-224 *>C (decomposed) 

Ca]D^° ° -106 • (C 1.10, CHCl3/MeOH » 4/1, v/v) 

NMR (CDCI3+CD3COOD) : 6 l.l-1.9(m,2H) , 2.74(S,2H), 
3.74(m,4H), 4.24(m,lH), 4.56(m,0.5H) , 
10 5.34(m,0.5H) , 7.98(d,lH), 8.80(s,lH) 

IR (KBr) : 1448, 1499, 1614, 1724 cm~^ 

Example 7 

Synthesis of 8-chloro-7-f3 . 6-diazabicvclor3 . 1. 01hexan-3- 
15 vl^ -6-f luoro-1- ( cis-2-f luoro-l-cvciopropvl^ -4-oxo -l . 4-dih- 
Ydrocruinoline-3-carboxvlic acid 

0.16g (Yield: 44%) of the title compound was prepared 
according to the same procedure as Example 6 except that 
20 0.32g of 8-chloro-6,7-difluoro-l-(cis-2-fluoro-l-cyclopro- 
pyl) -4-0x0-1, 4-dihydroquinoline-3-carboxylic acid is used 
instead of 8-chloro-6,7-difluoro-l-[ (lR,2S)-2-fluoro-l- 
cyclopropyl] -4-oxo-l, 4-dihydroquinoline-3-carboxylic acid. 

25 MMR (CDCI3+CD3COOD) : S l.l-1.9(m,2H) , 2.74(S,2H), 

3.74(m,4H), 4.24(m,lH), 4.56(m,0.5H) , 
5.34(m,0.5H), 7.98(d,lH), 8.80(s,lH) 
IR (KBr): 1448, 1499, 1614, 1724 cm"^ 

30 Example 8 

syni:hesis of 7- r3 . 6-dlazabicvclor 3 . 1 , 01hexan-3-vl^ -is . 8- 
dtfluoro-l- fcis-2-fluoro-l-cvelooropvl^ -4 -0x0-1 . 4-dlhvdro- 
quinoline-3-carboxvlic acid 

35 0.08g (Yield: 66.7%) of the title compound was pre- 

pared according to the same procedure as Exeunple 2 except 
that O.lg of 6,7,8-trifluoro-l-(cis-2-fluoro-l-cyclopro- 
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pyl)-4-oxo-l,4-aihydroquinoline-3-carboxylic acid is used 
instead of 6,7,8-trif luoro-l-[ (lR,2S)-2-fluoro-l-cyclopro- 
pyl ] -4-oxo-l , 4 -dihydroquinoline-3-carboxylic acid . 

5 np. 270-272 *C (decomposed) 

NMR (CDCI3+CD3COOD) : 6 1.4-1.9(n, 2H) , 3.00(s,2H), 
3.90{ia,5H), 4.50(m,0.5H) , 5.30(m,0.5H) , 
8.02 (d,lH), 8.72(s,lH) 
IR (KBr): 1411, 1458, 1520, 1620, 1728, 3445 cm"^ 

10 

Example 9 

synthesis of 7-f 3 . 6-dia2abicvclor3 . 1. Olhexan-S-vl^ -6-flu- 
oT-o-i- f cis-2-f luoro-l-cvclopropvl^ -4-oxo~i . 4-dihvdrocmino- 
1ine-3-earboxvlie acid 

15 

0.06g (Yield: 48.8%) of the title compound was pre- 
pared according to the same procedure as Example 2 except 
that O.lg of 6,7-dif luoro-l-(cis-2-fluoro-l-cyclopro- 
pyl)-4-oxo-l,4-dihydroquinoline-3-carboxylic acid is used 
20 instead of 6,7, 8-trif luoro-l-[ (1R,2S) -2-f luoro-l-cyclopro- 
pyl] -4-0x0-1, 4-dihydroquinoline-3-carboxylic acid. 

np. 247-249*>C (decomposed) 

NMR (CDCI3+CD3OD+CD3COOD) : S 1.4-1.9(m,2H) , 
25 2.90(s,2H), 3.80(q,4H), 4.17(m,lH), 

4.50(m,0.5H) , 5.30(n,'0.5H) , 7.02(d,lH), 
7.80(d,lH), 8.51(S,1H) 
IR (KBr):1413, 1457, 1521, 1624, 1725, 3270, 3442 cm'^ 

30 Evamnle 10 

SYTif-heetfl of 5-amino-7-f3.6-dia2abicvclor3.i.Qihexan-3- 
y;i Wfi . a-dif luoro-1- f cis-2-f luoro-l-cvelopropvl \ -4-exQ>i . 4- 
dihvdrocniinoline-3-carboxvlic acid . 

35 0.02g (Yield: 33%) of the title compound was prepared 

according to the sane procedure as Exanple 4 except that 
0 . 05g of 5-amino-6 , 7 , 8-trif luoro-1- (cis-2-f luoro-l-cycio- 
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propyl) -4-oxo-l, 4-dihydroquinoline-3-carboxylic acid is 
used instead of 5-amino-6 , 7 , 8-trif luoro-l- [ ( IR^ 2S) -2- 
fluoro-l-cyclopropyl] -4-oxo-l, 4-dihydroquinoline-3-carbox- 
ylic acid. 

5 

np. 249-251^0 (decomposed) 

NMR (CDCI3+CD3OD) : S 1.3-1.9{bm,2H) , 

2.75(s,2H), 3.81(q,4B), 4.30(BI,1H), 
4.46(m,0.5H) , 5.29 (ffi,0.5H) , 8.54(s,lH) 
10 IR (KBr):1439, 1515, 1634, 1710, 3423 cm~^ 

Example 11 

Synthesis of 7- f 3 . 6-diazablcvclor3 . 1. 01hexan-3-vH -6-f luo- 
ro-i-r f IR, 2S^ -2-f luoro-l-cvclopropvn -8-m ethoxv-4-oxo-l . 4- 
15 dihvdroauinoline-3-carboxvlic acid 

0.9g of boric acid was added to 40ml of acetic anhy- 
dride and this mixture was dissolved thoroughly under 
heating at 80 ®C. After cooling down to normal tempera- 

20 ture, 3.2g of 6, 7-dif luoro-l- [ (IR, 2S) -2-fluoro-l-cyclopro- 
pyl] -8-methoxy-4-oxo-l, 4-dihydroquinoline-3-carboxylic 
acid was added to the solution, which was then stirred for 
3 0 minutes. ^ Excessive amount of acetic anhydride was 
removed by distillation and the residue was dispersed in 

25 isopropylether and then filtered to obtain white crystal- 
line solid. This solid was reacted with 2.6g of 3,6- 
diazabicyclo[3.1.0]hexane in 30ml of pyridine for one day 
at normal temperature. The solvent was removed by dis- 
tillation under reduced pressure and the residue was 

30 dispersed in 10ml of methanol-ethanol (l:i by volume). 
Then, 2ml of concentrated hydrochloric acid was added 
dropwise slowly to this solution in order to dissolve 
thoroughly. 4ml of triethylamine was added dropwise to 
the thus obtained solution and the resulting solution was 

35 filtered to obtain 2.0g (Yield: 51.9%) of the title com- 
pound as a pale yellow solid. 
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np. 220 *C (decomposed) 

NMR (CDCl3+acetic acid-d4) : S 8,8(s,lH), 7.8(d,lH), 
5. 2(01,0. 5H} , 4.4(in,0.5H} , 3.8(m,5H), 
3.6(S,3H), 3.1(s,2H), 1.5(]n,2H) 

[a]i,20 - +4» (C 1.00, CHCI3) 



Evamnle 12 

Rynfhefiis of 7-r3.6-dla2ablcvelof3.l.01hexan-3-vlW6-fluo« 
r»n-i - r ^IR . 2S^ -2-f luoro-l-cvclopropvl 1 -4-0x0-1 . 4-dlhvdro- 
10 1 ■ a-naphtb vrldtne-3-earbQXVllc acid 

O.lg of 7-chloro-6-f luoro-l-[ (1R,2S) -2-f luoro-l-< 
cyclopropyl] -4-0x0-1 , 4-dihydro-l , 8-naphthyridine-3-carbox- 
ylic acid and O.lg of 3 , 6-diazabicycloC3 . l. 0]hexane were 
15 reacted in 2inl of pyridine for 2 hours at normal tempera- 
ture. The produced crystal was filtered and washed with 
2ml of methanol to obtain O.OSg (Yield: 70%) of the title 
compound. 

20 mp. 240<*C (decomposed) 

NMR (CDCI3+CD3OD) : S 1.4-1.9(m,2H) , 3.0(s,2H), 
3.7(m,lH), 3.8(d,lH,J=12Hz) , 4.3(d,lH, 
J=12HZ), 4.6(m,0.5H), 5.4(m,0.5H), 
8.0(d,lH,J"12Hz) , 8.7(S,1H) 

25 

fivni^heaia of 8-chlorQ-7- H . 6-diazabicvclor3 . 1. 01hexan-3- 
yl 1 -fi-f luoro-l- r f IR. 2S^ -2-f luoro-l-cvelopropvll -4-oxQ-l . A- 
^<hvdi'ocminoline-3-earboxvlic acid lactate 

30 

lOOmg of. 8-chloro-7-(3,6-diazabicyclo[3.1.0]hexan-3- 
yl) -6-f luoro-l-[ (IR, 2S) -2-f luoro-l-cyclopropyl] -4-oxo-l , 4- 
dihydroqulnoline-3-carboxylic acid was dissolved in a 
mixture of chloroform and methanol and then 0.022ml of 90% 
35 lactic acid was added thereto. This solution was stirred 
for 3 hours at normal temperature and distilled under 
reduced pressure and then crystallized from ether. The 
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produced crystal was filtered and dried to obtain llSmg 
(Yield: 92.7%) of the title compound having pale yellow 
colour. 



5 np. 178-180^C (decomposed) 

NMR (CDCI3+CD3OD) ! S 1.0-1.8(m,5H) , 3.7(m,6H), 
4.2(m,2H), 4.5(m,0.5H), 5.3(m,0.5H), 
8.0(d,lH), 8.8(S,1H) 



10 Example 14 

Synthesis of 8-chloro-7- f 3 , 6-diazabicvclo [ 3 . 1 . Q1hexan-3- 
. yl W6-f luoro-l-r flR.2S)-2-fluoro-l-cvclopropvn -4-0x0-1.4^. 
dihvdroauinoline-3-carboxylic acid methane sulfonate 

15 lOOmg of 8-chloro-7-(3,6-diazabicyclo[3.l.0]hexan-3- 

yl)-6-fluoro-l-[ (IR, 23) -2-fluoro-l-cyclopropyl] -4-0x0-1 ,4- 
dihydroquinoline-3-carboxylic acid was dissolved in a 
mixed solvent of chloroform and methanol and then 0.027ml 
of 70% methane sulfonic acid was added thereto. This 

20 solution was stirred for one hour at normal temperature 
and distilled under reduced pressure and then crystallized 
from ether. The produced crystal was filtered and dried 
to obtain 120mg (Yield: 96%) of the title compound having 
pale yellow colour. 

25 

mp. 220^C (decomposed) 

NMR (CDCI3+CD3OD) : S 1.1-1.8 (m,2H) , 2.7(s,3H), 
3.65(m,6H), 4.18(m,lH)^ 4.5{m,0.5H), 
5.27(m,0.5H) , 8.0(d,lH), 8.8(s,lH) 

30 

Exa?mp3,e 

Synthesis of 8-chloro-7- f 3 , 6-diazabicvclQr3 . 1 , oihexan--^^ 
vl> luoro-1- r ( IR, 2S) -2-f luoro-l-cvclopr opvn -4-qvq-i ^ 4- 
dihvdrocruinoline-3-ca rboxvlic acid hydrochloride 

35 

SOmg of 8-chloro-7- (3 , 6-diazabicyclo[3 . 1 . 0]hexan-3- 
yl) -6-f luoro-l-[ (1R,2S) -2-fluoro-l-cyclopropyl] -4-0x0-1,4- 
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dihydroquinoline-3-carboxylic acid was dissolved in a 
mixture of chloroform and methanol and then 1ml of 2N- 
hydrochloric acid/methanol was added thereto. This solu 
tion was stirred for 30 minutes at room temperature and 
5 distilled under reduced pressure and then crystallized 
from ether. The produced crystal was filtered and dried 
to obtain 52mg (Yield: 93%) of the title compound having 
pale yellow colour. 

10 "^P* 218-220*0 (decomposed) 

NMR (CDCI3+CD3OD) : S 1. 1-1. 8 (in, 2H) , 3.65(m,6H), 
4.17(m,lH), 4.47(m,0.5H) , 5.27 (m, 0. 5H) , 
8.0(d,lH), 8.78(s,lH) 

15 Example 16 

Synthesis of 7-f 3 . 6-diazabicvclQ r 3 , 1 . Olhexan-S-yl) -6 , 
dif luoro-l-f (lR.2SW2-f luor o-l-cvclopropvn>4-QXQ-li 
dihvdroguinQline-3-carboxvlic a cid hydrochloride 

20 l.Og of 7-(3,6-dia2abicyclo[3.1.0]hexan-3-yl)-6,8- 

dif luoro-l-[ {lRr2S)-2-f luoro-l-cyclopropyl]-4-oxo-l^ 4- 
dihydroquinoline-3-carboxylic acid was added to 7ml of 
methanol and then 2.7ml of 2N-hydrpchloric acid was added 
thereto while the whole mixture was cooled down under ice 

25 water. After stirring this solution for about one hour 
at the same temperature, the produced crystal was filtered 
and dried to obtain l.Og (Yield: 91%) of the title com- 
pound. 

mp. 220 (decomposed) 

NMR (DjO+DSS+DCl) : S 1.7(m,2H), 4.1(s,2H), 
4.2(m,4H), 4.8(m,0.5H), 5.5(m,0.5H), 
7.3(d,lH), 8.6(S,1H) 
[a]jj20 « -13* (C 1.00, HjO) 

The following examples 17 to 22 relate to the prepara- 
tion of antibacterial composition which contain. the guinb- 



30 
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line based compound according to the present invention as 
an active ingredient. 

Example 17 

5 

The compound prepared in Example 2 
Starch 
Lactose 
Talc 

10 

The above components were mixed with ethanol and 
granulated according to the conventional method and then 
filled into 100 capsules. 

15 Example jS 



' The compound prepared in Example 6 25g 
Starch 5g 
Lactose 3 • 5g 

20 Talc 1.5g 



The above components were mixed with ethanol and 
granulated according to the conventional method and then 
filled into 100 capsules. 

25 

Example 19 



The compound prepared in Example 2 25g 

Starch 5 . 4g 

Calcium carboxymethyl cellulose 4.0g 

Hicrocrystalline cellulose S.Og 

Magnesium stearate 0.6g 



The above components were mixed with ethanol and 
35 granulated according to the conventional method and then 
compressed into 100 tablets. 



25g 
5g 

3.5g 
1.5g 
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The compound prepared in Example 6 25g 
Starch 5.49 
5 Calcixm carboxymethyl cellulose 4.09 
Microcrystalllne cellulose 5.O9 
Magnesium stearate 0.69 

The above components were mixed with ethanol and 
10 granulated according to the conventional method and then 
compressed into 100 tablets. 

E;xapip3,e a J. 

3^5 The compound prepared in Example 2 0.5g 

Lactic acid 1.2g 

The above components were dissolved in 100ml of dis- 
tilled water and the resulting solution was adjusted with 
20 aqueous NaOH solution to about pH 4 and then filled into 
10 ampoules (10ml) • 

Example 22 

25 The compound prepared in Example 6 0.5g 

Lactic acid 1.2g 

The above components were dissolved in 100ml of dis- 
tilled water and the resulting solution was adjusted with 
30 aqueous NaOH solution to about pH 4 and then filled into 
10 ampoules (10ml) • 

BiQloaica l Example 1 

Tn vitro antibacterial activitv test 



35 



The antibacterial activity of the compounds according 
to the present invention was evaluated by measuring their 
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minimum Inhibitory concentration (MIC; /xg/ml) against 
strains according to the agar plate dilution method (see: 
Chemother aphy, 29(1), p76-79, 1981). 

5 The overnight culture of the pathogenic strain (10^ 

cells/ml) was Inoculated to Mueller^Hlnton agar so that 
each spot contained about 10^ colony forming particles. 
After the agar was cultured for 18 hours at 37 ^C, the 
minimum concentration at which the test compounds could 
10 Inhibit the apparent growth of the strains was determined 
as, the minimum Inhibitory concentration (MIC, /ig/ml) • 

In this test, the ciprofloxacin was used as the con- 
trol agents and the measured results as to the MIC of the 
15 compounds according to the present invention are described 
in the following Table 1. And subsequently, the antibac- 
terial activities against methicillin resistant Staphylo- 
coccus aureus (MRSA) and ofloxacin resistant strain were 
described in Tables 2 and 3. 

20 

As a result, the compounds according to the present 
invention show an excellent antibacterial activity against 
resistant strains which cause great problems recently as 
well as against broad range of gram-positive and gram- 
25 negative strains. 

Test Strains 

1. streptococcus pyogenes 308A 

2. Streptococcus pyogenes 77A 

3. Streptococcus faeclum HD 86 

4. Staphylococcus aureus SG 511 

5. Staphylococcus aureus 285 

6. Staphylococcus aureus 503 

7. Escherichia coll 055 

8. Escherichia coll DC 0 

9. Escherichia coll DC 2 
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10. Escherichia coli TEN 

11. Escdierichia coli 1507E 

12. Pseudomonas aeruginosa 9027 

13. Pseudomonas aeruginosa 1592 E 
5 14. Pseudomonas aeiniginosa 1771 

15. Pseudomonas aeruginosa 1771 M 

16. Salmonella typhimuriim 

17. Klebsiella oxytoca 1082 E 

18. Klebsiella aerogenes 1522 E 
10 19. Enterobacter cloacae P99 

20. Enterobacter cloacae 1321 E 



15 Table 1. MIC determined by agar dilution test (Mg/ml) 



35 



Test 


Compound 


Strains 


EX.1 


EX.2 


EX.3 


EX.4 


EX.5 1 EX.6 


CFLX 


1 . 


0.781 


0.195 


0.195 


0.391 


0.098 


0.098 


3; 125 


2 


0.781 


0.195 


0.195 


0.195 


0.098 


0.098 


0.781 


3 


0.391 


0.098 


0.195 


0.098 


0.098 


0.049 


0.781 


4 


0.049 


0.013 


0.025 


0.007 


0.007 


0.007 


6.195 


5 


0.049 


0.025 


0.025 


0.013 


0.013 


0.013 


0.391 


6 


0.049 


0.013 


0.025 


0.013 


0.013 


0.013 


0.391 


7 


0.013 


^0.004 


0.007 


:S0.Q04 


! 1 

0.007;£0.004 1 0.007 

; 1 

! 1 


8 


0.391 


0.098 


0.195 


i > 1 

0.195! 0.098: 0.098 | 0.391 

11 1 . 



W096A>1262 



65 



PCT/KR9S/00084 



Table 1. (continued) 





Test 


Compound 


5 


Strains 


EX.1 


EX.2 


EX.3 


EX.4 


EX.5 


EX.6 


CFLX 




9 


0.049 


0.013 


0.025 


0.025 


0.013 


0.013 


0.098 


10 


10 


0.049 


0.013 


0.025 


0.013 


0.013 


0.013 


0.013 




. ii 


0.049 


0*013 


0.025 


0.013 


0.025 


0.013 


0.013 


15 


12 


1.563 


0.391 


0.781 


0.781 


0.781 


0.391 


0.391 


13 


1.563 


0.391 


0.391 


0.391 


0.391 


0.195 


0.195 




14 


1.563 


0.391 


0.781 


0.781 


0.781 


0.391 


0.391 


20 


15 


0.391 


0.098 


0.195 


0.098 


0.098 


0.098 


0.195 




16 


0.025 


0.007 


0.013 


0.007 


0.013 


0.007 


0.013 


25 


17 


^0.004 


^0.004 


^0.004 


^0.004 


20.004 


20.004 


20.004 


18 


0.049 


0.013 


0.025 


0.025 


0.025 


0.013 


0.025 




19 


0.025 


0.007 


0.013 


^0.004 


0.013 


0.007 


0.013 


30 


20 


0.013 


0.007 


0.013 


0.007 


0.007 


0.007 


0.013 



note) CFLX <° Ciprofloxacin 
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Table 1. (continued) 



15 



25 



Test 




Compound 


Strains 


EX.7 


EX.8 


EX.9 


EX.10 


EX.11 


EX.12 


CFLX 


1 


0.195 


0.195 


0.781 


0.391 


0.781 


0.781 


3.125 


2 


0.195 


0.195 


0.781 


0.391 


0.195 


0.781 


0.781 


3 


0.098 


0.195 


0.391 


0.195 


0.195 


0.781 


0.781 


4 


0.013 


0.025 


0.049 


0.013 


0.013 


0.013 


0.195 


5 


0.025 


0.025 


0.049 


0.013 


0.025 


0.013 


0.391 


6 


0.013 


0.025 


0.049 


0.013 


0.025 


0.013 


0.391 


7 


^0.004 


^0.004 


0.013 


^0.004 


0.013 


^0.004 


0.007 


8 


0.195 


0.195 


0.781 


0.195 


0.391 


0.391 


0.391 


9 


0.025 


0.025 


0.049 


0.049 


0.049 


0.013 


0.098 


1 

1 " 


0.025 


0.025 


0.049 


0.049 


0.025 


0.025 


0.013 


j 

1 " 


0.025 


0.025 


0.049 


0.049 


0.049 


0.025 


0.013 


12 


0.391 


0.781 


1.563 


0.781 


0.781 


0.781 


0.391 


13 


0.391 


0.391 


0.781 


0.391 


0.781 


0.391 


0.195 


14 


6.391 


0.781 


1.563 


0.781 


0.781 


0.391 


0.391 


15 


0.195 


0.195 


0.391 


0.195 


0.781 


0.025 


0.195 
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TeJale 1. (continued) 



5 



10 



Test 


Compound 


Strains 


EX.7 


EX.8 


EX.9 


EX.10 


EX.11 


EX.12 


CFLX 


16 


0.013 


0.013 


0.025 


0.007 


0.013 


0.013 


0.013 


17 


£0.004 


SO. 004 


£0.004 


£0.004 


£0.004 


£0.004 


£0.004 


18 


0.025 


.0.025 


0.098 


0. 049 


0.049 


0.025 


0.025 


19 


0.013 


0.013 


0.025 


0.007 


0.025 


0.013 


0.013 


20 


0.013 


0.007 


0.013 


0.007 


0.007 


0.007 


0.013 



20 Table 2. Antibacterial activity against MRSA, MIC (ng/ml) 



25 



30 



35 



Methicillin Resistant 
Staphylococcus aureus 


CFLX 


* CI-960 


EX.6 


1 


URSA 88 E 


0.390 


0.025 


£0.004 


2 


MRSA 121 E 


0.390 


0.025 


£0.004 


3 


MRSA 208 E 


0.390 


0.025 


£0.004 


4 


MRSA 256 E 


0.390 


0.025 


£0.004 


5 


MRSA 690 E 


0.195 


0.013 


£0.004 


6 


MRSA 692 E 


0.195 


0.013 


£0.004 


7 


MRSA 693 E 


0.195 


0.013 


£0.004 


8 


MRSA 694 E 


0.195 


0.013 


£0.004 


9 


MRSA 695 E 


0.195 


0.013 


£0.004 


10 


MRSA 697 E 


0.195 


0.013 


£0.004 


11 


MRSA 701 E 


0.195 


0.013 


£0.004 
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Table 2. (continued) 



10 



15 



Methicillin Resistant 
Staphylococcus aureus 


CFLX 


CI-960 


EX.6 


12 


MRSA 703 E 


0.195 


0.013 


^0.004 


13 


MRSA 705 E 


0.390 


0.025 


^0.004 


14 


MRSA 706 E 


0.195 


0.013 


^0.004 


15 


MRSA 707 E . 


0.390 


0.025 


£0.004 


. 16 


MRSA 708 E 


0.195 


0.025 


£0.004 


i7 .. 


MRSA 711 E 


0.195 


0.013 


£0.004 


18 


MRSA 714 E 


0.195 


0.013 


£0.004 


19 


MRSA 725 E 


0.195 


0.013 


£0.004 



•CI-960 

20 



0 



25 




30 



35 
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Table 3. Antibacterial activity against MRSA, MIC (/xg/nl) 



15 



25 



35 



Ofloxacin 
Resistant Strain 


OFLX 


EX.2 


EX.6 


1 


Staphylococcus aureus 


179 


12.50 


0 390 

W . «9 7 W 


0 IQS 


2 


Staphylococcus aureus 


241 


12.50 


0.780 

w « # ow 


0 IQS 


3 


Staphylococcus aureus 


293 




■ W . 


w . 


4 


Staphylococcus aureus 


303 






n 1 0R 


5 


Staphylococcus aureus 


17613 


on 


U. #Ow 


n 1 Qt: 
u • 


6 


Staphylococcus aureus 


17740 


b «# W • WW 


A . 9 W J 


w • J7 V 


7 


Staphylococcus aureus 


17746 


12*50 


0.390 

W . «# 7W 


0 195 


8 


Staphylococcus aureus 


17845 


6,250 


0.390 


0.195 


9 


Staphylococcus aureus 


8236 


12*50 


0.390 


0.195 


10 


Staphylococcus epidermidis 


178 


250.00 


0.780 


0.390 


11 


Staphylococcus epidermidis 


291 


250.00 


0.780 


0.390 


12 


Staphylococcus epidermidis 31989 


250.00 


1.563 


0.390 


13 


Staphylococcus epidermidis 32965 


250.00 


0.780 


0.390 


14 


Staphylococcus species 


245 


250.00 


1.563 


0.390 


15 


Enterococcus nunchen 


6.250 


1.563 


0.780 
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Ofloxacin 
Resistant Strain 


OFLX 


EX.2 


EX.6 


16 


Entfifo coccus nunchen 


21777 


6.250 


1.563 


0.780 


X / 


fSni^eipo COCCUS Icnothfi 


101 


3 . 125 


0.390 


0.390 


1 A 




30 


3.125 


0.390 


0.390 


1 Q 


Acinetobacter species 


J 178 


6.250 


1.563 


0.780 


on 


Acinetobacter species 


J 180 


6.250 


1.563 


0.780 


Z JL 


Pseudomonas aeruginosa 


55 


12.50 


12.50 


6.250 




Pseudotnonas aeruginosa 


60 


3.125 


0.780 


0.390 




Pseudomonas aeruginosa 


91 


25.00 


12.50 


6.250 




Pseudomonasaeruginosa 1912261025 


25.00 


12.50 


6.250 


25 


Pseudomonas aeruginosa 


27911 


12.50 


12.50 


6.250 


26 


Pseudomonas aeruginosa 


30973 


25.00 


12.50 


6.250 


27 


Pseudomonas aeruginosa 


13-32-3 


3.125 


1.563 


0.780 


28 


Pseudomonas aeruginosa 


13-32-2 


25.00. 


12.50 


6.250 


29 


Pseudomonas aeruginosa 


8-18-3 


6.250 


0.780 


0.390 


30 


Pseudomonas aeruginosa 


36-S-l 


25.00 


12.50 


6.250 



10 



15 



20 



25 



30 
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Table 3. (continued) 



Ofloxacin 
Resistant Strain 


OFLX 


EX.2 


EX.6 


31 


Pseudononas aejfuginosa 10"'1'"2 


3.125 


1.563 


0.780 




Klebsiella Boecles 31660 


0.098 


0.025 


0.025 




KlAbai^alla aneeleB 30<-30 


3.125 


0.390 


0.390 




IClebfilella soeclea '30—92 


3.125 


1.563 


0.780 


35 


Serratia species knothe alt 2 


3.125 


1.563 


0.780 


36 


Serratia species knothe alt 5 


6.250 


1.563 


0.780 


37 


Serratia species knothe alt 9 


1,563 


0.390 


0.390 


38 


Serratia species knothe alt 10 


1.563 


0.390 


0.39O 


39 


Serratia species knothe Y 39 


6.250 


0.780 


0.780 


40 


Serratia species knothe Y 42 


3.125 


0.390 


0.390 



Note: OFLX - Ofloxacin 

30 Biological Example 2 
bloavailabtlitv test 

The bioavailability of the compound according to the 
present invention was determined using ICR mouse weighing 
35 about 30g. Specifically, the test compounds of the 
present invention were orally administered in an amount of 
40mg/kg of body weight to 4 test animals and also, adminis* 
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tered via subcutaneous injection in an amount of 40ing/kg to 
another 4 test animals, respectively. After administra- 
tion, the blood concentration, half lifeCTj^^j) AUC 
(area under the curve) were measured at certain intervals 
5 and the bioavailability was calculated therefrom. 

The obtained test results as to bioavailability are 
described in the following Table 4. As can be seen from 
the results, some compounds exhibit superior bioavailabi- 
10 lites in contrast to the control agent. 

Tabl6 4. Bioavailability of the compounds according to the . 
present invention 



15 



Comp. 


CFLX 


EX.2 


EX.4 


EX.6 


EX.11 


F(%) 


32.7 


74.1 


77.2 


27.6 


30.8 



20 

Note: CFLX = Ciprofloxacin 

F = Bioavailability 

Biological Example 3 
25 antllnflammatorv effect 

To determine the antiinflammatory effect of the com- 
pounds according to the present invention, the test mouse 
(ICR mouse, 5 weeks old, 25-29g) was infected peritoneally 
30 with pathogenic strains and then the compounds prepared in 
the above Examples were administered. The results are 
represented as PD5o« 

As can be seen from the results in the following Table 
35 5, the compounds according to the present invention have 
more excellent antiinflammatory effect than the ciproflox- 
acin used as a control drug. 
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Table 5. PDeo(iDg/)cg) against the Infected mouse 



Pathogenic 


EX.2 


EX.8 


CFLX 


Strains 


Oral 


S.I. 


Oral 


S.I. 


Oral 


S.I. 


Streptococcus pyogenes A77 


42.58 


20.60 


>50 


225 


>100 


>50 


Escherichia coli 078 


0.90 


0.33 


2.68 


0.58 


1.67 


0.21 


Pseudomonas aeruginosa 771M 


6.S8 


4.23 


19.38 


9.38 


3.00 


1.05 


staphylococcus aureus georgio 


8.84 


4.12 


225 


10.5 


>100 


>50 



Biological Example 4 
20 distribution of the administered compound in living tis- 
sues 

The test results as to the distribution of the com- 
pounds in living tissues were determined against male ICR 

25 mouse. Specifically, the compound according to the 
present invention (the compound prepared in Example 2) and 
ciprofloxacin and ofloxacin were tested. They were orally 
administered in. an amount of 40mg/kg of body weight to 
test animals and then the distributions at each tissue 

30 were determined. The results are described in the fol- 
lowing Table 6. 

As a result, it can be recognized that the compounds 
according to the present invention are existed in almost 
35 every living tissue with a still higher concentration in 
contrast to the control compounds. 
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Table 6. Distribution in living tissues 



c 




EX.2 


CFLX 


OFLX 




Tiine(h) 


1.5 


1.5 


1.5 




Test animal No. 


4 


4 


4 


10 


Heart 


18.08±2.46 


1.04±0.16 


0.75±0.09 




Lung 


14.15±2.44 


i.2i±o.oe 


0.7 2 ±0.14 


15 


Liver 


17.97±4.09 


2.49±0.31 


2.46±1.00 


Salivary gland 


8.35±1.61 


1.12±0.13 


0.62±0.07 




Muscle 


6.18±0.99 


1.10±0.19 


0.76±0.12 


20 


Kidney 


15.03±2.61 


2.12+0.39 


1.30±0.22 




Brain 


0.50±0.07 


0.0210.00 


0.07±0.01 




Blood 


6.71±0.54 


0.47±0.01 


0.82±0.13 



Although this invention has been described in its 
preferred form with a certain degree of particularity, it 
is appreciated by those skilled in the art that the 
30 present disclosure of the preferred form has been made 
only by way of example and that numerous changes in the 
details of the contruction, combination and arrangement of 
parts may be resorted to without departing from the spirit 
and scope of the invention. 

35 
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WHAT IS CLAIMED IS : 

1. A guinoline compound represented by the following 
formula (I) : 



5 



10 



0 




(I) 




and its pharmaceutically acceptable salt, in which 
15 represents hydrogen or ester forming group; 

r2 represents hydrogen, amino, lower alkylamino, hydroxy, 

lower alkoxy, mercapto, lower alkylthio or halogen; 
Z represents an amine compound having the following 

formula : 

20 



25 



I— R3 



(wherein, represents hydrogen or lower alkyl; 
R^ and R^ are identical to or different from each 
other, and independently represent hydrogen or Cj^-Cj 
30 alkyl) ; and 

X represents N or C-R^ (wherein, represents hydrogen, 
halogen, hydroxy, methyl, cyano, nitro or methoxy) . 

2. The compound of claim 1, wherein 

35 R^ represents hydrogen; 

R^ represents hydrogen or amino; 

Z represents an amine compound having the following 
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formula : 



5 




(wherein, R-^ represents hydrogen or lower alkyl; 
10 and R^ ariB identical to or different from each 

other, and independently represent hydrogen or Cj^-Cj 
alkyl); 

X represents N or C-^R^ (wherein, R^ represents hydrogen, 
halogen or methoxy) • 

15 

3. The compound of claim 2, wherein the compound is 
(1) 6 , 8-dif luoro-l- C ( IR, 25) -2-f luoro-l-cyclopropyl] -7- ( 6- 
methyl-3 , 6-diazabicyclo[3 . 1. 0]hexan-3-yl) -4-oxo-l, 4- 
dihydroquinoline-3-carboxylic acid and the salt thereof; 
20 (2) 7-(3, 6-diazabicyclo[3*1.0]hexan-3-yl)-6,8-difluoro-l- 
[ ( IR, 2S) -2-f luoro-l-cyclopropyl] -4-oxo-l,4- 
dihydroquinoline-3-carboxylic acid and the salt thereof; 

( 3 ) 6 , 8-dif luoro-1- [ (IR, 2S) -2-f luoro-l-cyclopropy 1 ] -7- ( l- 
methyl-3 , 6-diazabicyclo[3 . !• 0]hexan-3-yl) -4-oxo-l , 4-dihy- 

25 droquinoline-3-carboxylic acid and the salt thereof; 

(4 ) 5-amino-7- ( 3 , 6-diazabicyclo [3.1.0] hexan-3-yl) -6 , 8- 
dif luoro-l- [ ( IR, 2S) -2-f luoro-l-cyclopropyl ] -4-oxo-l , 4- 
dihydroquinoline-3-carboxylic acid and the salt thereof; 

( 5 ) 8-chloro-6-f luoro-1- [ ( IR, 2S) -2-f luoro-l-cyclopropyl ] - 
30 7- ( i-inethyl-3 , 6-diazabicyclo[3 . 1 . 0]hexan-3-yl) -4-oxo-l, 4- 

dihydroquinoline-3-carboxylic acid and the salt thereof; 

(6) 8-chloro-7- (3 , 6-diazabicyclo [3 . 1. 0]hexan-3-yl) -6- 
f luoro-1- [ (IR, 2S) -2-f luoro-l-cyclopropyl] -4-oxo-l , 4-dihy- 
droquinoline-3-carboxylic acid and the salt thereof; 

35 (7) 8-chloro-7- (3 , 6-diazabicyclo[3 . 1. 0]hexan-3-yl) -6- 
f luoro-1- (cis-2-f luoro-l-cyclopropyl) -4-oxo-l, 4-dihydro- 
.quinoline-3-carboxylic acid and the salt thereof; 
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( 8 ) 7- ( 3 , 6-diazabicyclo [ 3 • 1 . 0 ] hexan-3-yl) -6 , 8-dif luoro-1- 
(cis-2-fluoro-l-cyclopropyl)-4-oxo-l,4-dihydroquinoline- 
3-carboxylic acid and the salt thereof; 

( 9 ) 7- ( 3 , e-diazabicyclo [3.1.0] hexan-3-yl) -6-f luoro-l- ( cis- 

2-f luoro-l-cyclopropyl) -4-oxo-l,4-dihydroquinoline-3- 
carboxylic acid and the salt thereof; 

( 10 ) 5-aiaino-7- ( 3 , 6-diazabicyclo [3.1.0] hexan-3 -y 1 ) -6,8- 
dif luoro-l- (cis-2-fluoro-l-cyclopropyl) -4-oxo-l, 4-dihydro- 
quinoline-3 -carboxylic acid and the salt thereof; 

(11) 7-(3 , 6-diazabicyclo[3 . 1. 0]hexan-3-yl) -6-f luoro-1- 
[ (lR,2S)-2-f luoro-l-cyclopropyl)-8-laethoxy-4-oxo-l,4- 
dihydroguinoline-3-carboxylic acid and the salt thereof 
or ; ( 12 ) 7- ( 3 , 6-diazabicyclo [3.1.0] hexan-3 -y 1 ) -6-f luoro-1- 
[ ( IR, 2S) -2-f luoro-l-cyclopropyl) -4-oxo-l , 4-dihydro-l , 8- 
naphthyridine-3 -carboxylic acid and the salt thereof. 

4. The compound according to claim 1, wherein the ester 
forming group is lower alkyl, C3-C7 cycloallcyl or benzyl. 

20 5. The compound according to claim 1, wherein the pharma- 
ceutically acceptable salt is acid addition salt. 

6. The compound according to claim 5, wherein the acid 
addition salt is selected from the group consisting of 

25 lactate, methane sulfonate and hydrochloride. 

7. A process for preparing a quinoline compound having 
the following formula (I) , 

30 

0 



35 




5 



10 
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and its pharmaceutically acceptable salt, in which 
represents hydrogen or ester fojniiing group; 

r2 represents hydrogen, amino, lower alkylamino, hydroxy, 
lower alkoxy, mercapto, lower alkylthio or halogen; 
5 z represents an amine compound having the following 
formula : 



10 




(wherein, represents hydrogen or lower alkyl; 
15 R^ and R^ are identical to or different from each 

other, and independently represent hydrogen or Cj^-Cj 
alkyl) ; and 

X represents N or C-R^ (wherein, R^ represents hydrogen, 
halogen, hydroxy, methyl, cyano, nitro or methoxy) , 
20 characterized in that a compound having the following 
formula (II) : 



25 




(n) 



30 



or its complex compound, in which R^, R^ and X are defined 
as above and Y represents a halogen, is reacted with a 
compound having the following formula (III) : 



35 



ZH 



(in) 



wherein Z is defined as above, in the presence of a base. 
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8, The process according to claim 1, characterized in 
that said base is selected from the group consisting of 
sodium hydroxide, potassium hydroxide, triethylamine, 
pyridine , picoline , ruthidine , 1,4 -diazabicyclo [2.2.2]- 

5 octane (DABCO) , l,8-diazabicyclo[5.4.0]-undec-7-ene(DBU) , 
and 1 , 5-diazabicyclo [4.3.0] non-5-erie (DBN) . 

9. The process according to claim 7, characterized in 
that the complex compound of the compound of formula (II) 

10 is the boron complex compound represented by the following 
formula (II-l) : 



10. An antibacterial composition characterized in that it 
comprises at least one of the compounds according to any 
one of claims 1 to 6 or pharmaceutically acceptable salt 
thereof as an active ingredient, together with a pharma- 
30 ceutically acceptable carrier. 




/B(0Ac)2 



in which, 

and X are defined as in claim 7; and 
Y represents a halogen. 
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